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BICC products contribute to the development 


of cable and associated product and expansion of the television industry. 


that is necessary for the 

transmission and reception of 

the visual image — including camera 
cables and polypole couplers, 

coaxial distribution cables, power 
cables, equipment wires and 
downleads. Transmitting aerial towers 
are supplied and erected by the British 


Insulated Callender’s Construction British Insulated Callender’s Cables Limited 


Company Limited. 21 Bloomsbury Street London WC1 
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Sat Sas 


Characteristic Meter Ji 


Tests over 


0000 


types of 
valves — 


This instrument has been designed to test any 
standard receiving or transmitting valve having 
up to a maximum anode dissipation of 25W. 
Inter-electrode insulation, anode current, 
mutual conductance and ‘gas’ current can be 
measured, and by making a series of tests, 
complete families of curves may be plotted. 
Rectifiers and signal diodes are tested under 
suitable load conditions. A comprehensive data 
manual is supplied with the instrument, which 
Anode Current .... ...  100mA max. operates from 100-120 volts and 200-260 volts 
Mutual Conductance. ... 0.1—60 mA/V max 50/60 c/s A.C. mains. 

Negative Grid voltage ... O—l00Vlin9 ranges More than 6,000 different kinds of valves 


pote LCurrenes 10 pei ceA first. indica: . can be tested on this instrument without 
tion x 
: recourse to Manufacturers’ data or charts. 


Range of Anode Voltage 12.6—400 volts 
Range of Screen Voltage 12.6—300 volts 
Range of Heater Voltage 0.625—117.5 
Heater Current ... ... 3A max. 


; 5 The [6th Edition of the AVO VALVE DATA MANUAL 
Write for fully illustrated brochure. «shone aneatiabla: Price £1 = ES = 0; Post & packing free 2 


ANY ©) zw Avocet House, 92-96 VAUXHALL BRIDGE ROAD, LONDON, 8.W.1. Victoria 3404 (12 lines) ib. 
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COVERS THE VERY WIDE 


FREQUENCY RANGE 
Q:2c/s to 1:22 Mc/s 
Frequency is selected by means of four - 
in-line additive decade controls and a five- 
position multiplier switch. The last of the 
additive controls is continuously. variable 
so that any frequency may be selected with 
a discrimination better than --0.03%,- or 
1/10th of the specified frequency accuracy, 
whichever i is the greater. 

The output source voltage of the oscillator 

is monitored by a meter with an expanded 

scale, and a continuous control is fitted so 

that the output may be set with a discrimina- 
/ tion better than --0.05dB. 


SPECIFICATION 


TRANSISTOR = accuracy 


+0.02 c/s below 6 c/s. 


DECADE +0.3°% from 6 c/s to 100 kc/s. 


+1% from 100 kc/s to 300 ke/s. 


OSCILLATOR -++3% above 300 kc/s. 


all measured at 25°C. 


TYPE TG66A ‘STABILITY 


+6% mains voltage change pro- 
duces less than -+.005% frequency 
change up to 100 kc/s. Change of 
frequency with temperature is less | 
than -+-0.025°% per °C. above 100 c/s. 


DISTORTION 

Less than 0.15%. from 
IS ‘c/s.to [5 ke/s. 
Less than 0.5% at 1.5 c/s. 
and 150 ke/s. ‘ 


OUTPUT 
Continuously — variable 
from —94 dBm to +10 
dBm into 600 ohms. 
Source voltage variable 
from 30uV to 5V. Out- 
put impedance 600 ohms 
at all settings. Meter 
fitted with dBm and V 
scales. 


TEMPERATURE RANGE 
--10°C. to +45°C. 

POWER SUPPLY 

““Mains ’’—100/125V, 200/250V; 
50/60 c/s; 6VA. 

“* Batteries ’’—4 self-contained type 
PP9, life 300 hours. 


SIZE é 
gf 6gin. high x lOjin. wide x Zin. deep. 


WEIGHT !2 pounds. 


PORTABLE INSTRUMENTS Price complete with batteries 


Leather case 
£5 extra . 


Fully detailed leaflets available on our complete 
range of portable instruments. 


LEVELL ELECTRONICS LTD. 


PARK ROAD, HIGH EOD NE Ts HERTS. 
Telephone: BARnet 5028. 
10W W—011 FOR FURTHER DETAILS 
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coloured scales. 


angle for easy viewing. 
* Measures. a.c. volts (r.m 
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a eR Based on our Model V-7A, the 1M-1I3U is housed in 


6 W STEREO AMPLIFIER KIT 
Model S-33 — 


A versatile high-quality 
self-contained STEREO/ 
MONAURAL Amplifier 
with adequate output for a living room. Can 
be used to convert a favourite (monaural) 
radiogram an a stereo-radiogram. 3 watts 
per channel: 0.3% distortion at 2.5 w/chnl.; 

20 dB N.F.B., inputs for Radio (or Tape) 
and. Gram., Stereo or Monaural; Ganged 
controls. Sensitivity 200 mV. £13 7 6 


6 W HI-Fl STEREO AMPLIFIER 
KIT Model S-33H An_ inexpensive 


stereo-mono am- 
plifier with the high sensitivity necessary for 
lightweight miniature ceramic pick-ups 
(e.g., Decca Deram). De luxe version of the 
S-33 with attractive two-tone 
grey Perspex panel. £15. 17.6 


5 W HI-Fi MONO AMPLIFIER 


KIT Model MA-5 
A low-priced _—_ genera! 
purpose Hi-Fidelity am- 


plifier based.on the popular 
S-33 and intended for those 
-who do not require a stereophonic system. 
Separate bass and treble controls. Gram and 
Radio inputs. Suitable for most crystal 


pick-ups. A printed circuit 
» simplifies construction. £1 0.1 9.6 


HI-Fl SINGLE CHANNEL 


AMPLIFIER KIT Model MA-I2 


A compact high fidelity 
power amplifier (including 
auxiliary power supply), 
12 watts output. Wide 
frequency range and low 
distortion. A_ variable 
sensitivity control is fitted 
enabling it to be used 
with an existing amplifier in. a stereophonic 
system. Other applications include sound 
reinforced systems, transmitter modulators, 
for use with tape recorders, also as a general 


purpose laboratory amplifier. £11.18.0 


STEREO-HEAD BOOSTER KIT 
Model USP-I 


Hi-Fi Stereo Pre-amplifier for low-output Hi-Fi 
P.U.s Input 2 mV. to 20 mV. Output adjust- 
able from 20 mV. to 2 V. 40-20,000 c/s. Also 


suitable as low-noise 
R.C.-coupled amplifier. £7.7.6 


STEREO CONTROL UNIT KIT 
Model USC-I 


3 Incorporates all worth- 
while features for high 
fidelity stereo and mono. 
Push-button selection, accurately matched 
ganged controls to +1!dB. Negative feedback 
rumble and variable low-pass filters. Printed 
circuit boards. Accepts inputs from most 


tape-heads and any stereo or 
mono pick-up. £1 9.1 0.0 


» 


All Heathkit models are available ASSEMBLED and TESTED. 


%*& Gimbal bracket for bench, shelf or wall mount- 
ing allows meter to be tilted to any desired 


.s.), d.c. volts, resis- 
tance, decibels (zero centre dB scale). 


DAYSTROM 


* 1% 


j a charcoal grey and silver cabinet size 5 x 12}, x 43in. 
{ deep with unique space-saving gimbal mounting. 

It has 7 a.c. (r.m.s.) and d.c. voltage ranges of 1.5, 
j 5, 15, 50, 500, 1,500. 7 ohmmeter ranges of xI, x10, 
j x100,.x1,000, xl0k, xl00k, xiIMQ and centre-zero 
{ dB scale. Calibration controls accessible from front 
j panel. The meter is sealed against dust. Power 
{ supply: 110-125, 225-250 v. a.c. 50-60 c/s. Weight 
j 5lb. Complete with test prod and leads. 
» 


Kit £18.18.0 Assembled £26.18.0 
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New! 


PUBLIC ADDRESS 
AMPLIFIER KIT Model PA-I 


This is a multi-purpose, high output, 
compact unit suitable for vocal and 
instrumental groups, guitars, elec- 
tronic organs, etc. 4 inputs for 
guitars, mics., record players. Has 
many features found only in expen- 
sive equipment, i.e., 50 watt R.M.S. 
output, two heavy duty . speakers, 

indicator, variable tremolo, elegant 
cabinet. 


Send for full details: £54.15.0 


** MALVERN ” HI-Fl EQUIPMENT 
CABINET KIT 


AN ATTRACTIVE CABINET in 
modern style designed to house 
all your Hi-Fi equipment (including 
tape deck and full-sized transcription 
record player). The cabinet parts 
are veneered and pre-drilled, with 
edging in Panoplex plastic strip for 

4 ease of finishing. Complete with 
everything you need for assembly, including screws, 
hinges and even a padsaw! Left “‘in the white’’ for 


finishing to choice. £18.1 0 


Size 39£ x 32 x 21Zin. 


*“GLOUCESTER ” HI-FI CABINET KIT 


Will accommodate: Tape Deck and/or 
Record Player, F.M. Tuner and Stereo 
Amplifier. For those with limited floor 
space speaker systems can be housed 
at each end. For this purpose a 
loudspeaker kit comprising two 4in. plus 8in. speaker 
systems, balance unit, speaker grille, cutting template, 
padsaw and mounting details are also available. Neutral 
hardwoods have been carefully selected so that the 
finished product can be stained and polished to individual 
choice. There is storage space for records, etc., also for 


‘“Magic Eye’’ vol. 


power amplifiers. Dimensions: length 46gin., height 30in., 
depth 2lin. : 

Mk. I for Tape Deck or Record Player ......... £17 3 6 
Mk. If for both T/D and R/P  ......cssseeeseseneee £18 10 O 


@ INTERNATIONAL MAIL ORDER SCHEME @ 


Covering the American Heathkit range 
of 250 models 


Direct from U.S.A. to your U.K. address. Illustrated 
American catalogue and full details can be obtained 
from us for I/- post paid: 


Prices on request. 


% Low profile styling. 

* New vernier-action zero and ohms adjustment: 
Precision resistors ensure high accuracy 
% Latest type roller-tinned printed circuit. 

%* High Input resistance (11 MQ). 


3% Comprehensive zssembly and operation 
manual. 


6" VALVE VOLTMETER Model IM-13U ~~~—+ 


Modern styling—Extra features—The ideal VVM for the Electronic Engineer 
* Ernest Turner 6in. 200 vA meter with multi- 
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MONO CONTROL UNIT KIT 
Model UMC-I 


Ideal for use with MA-12 
or similar amplifier. Out- 
put 0.25 v. Send for full 


details, £3.1 26 


HI-Fl STEREO AMPLIFIER KIT 
Model S-99 


Gives 18 w. output (9 
per channel with 0.2 per 
cent. distortion at 9 w. per 
channel). It has ganged controls. STEREO/ 
MONAURAL gram., radio and tape recorder 
inputs and push-button selection as well as 
many other first-class features well above 
its price range. In grey metal cabinet with a 
golden surround and Perspex panel. Also 


ultra-linear push-pull output. 
Printed circuit construction, £27.19.6 


HI-Fl SPEAKER SYSTEM KIT 
Model SSU-I 


Ducted-port bass reflex 
cabinet ‘‘in the white.’’ 
Frequency response is 
40-16,000 c/s. Power rating 
25 watts. Matched speaker 
units 8in. high flux (12,000 
lines) with hyperbolic cone 
and 4in. wide angle dis- 
persion type for higher 
frequencies. 

With legs £11/12/-. 


£10.17.6 


** COTSWOLD ” eh ate 
SYSTEM KIT 


This acoustically designed 
enclosure measures 26 x 23 
x 14tin., and houses a spec- 
ial 12in. bass speaker with 
2in. speech coil, elliptical 
middie speaker together 
with a pressure unit to 
cover the full frequency range of 30-20,000 c/s. 
Its polar distribution makes it ideal for really 
Hi-Fi Stereo. Delivered complete, with 
speakers, cross-over unit, level control, 
Tygan grille cloth, etc. Left ‘* in the white ’’ 
for finish to peicoal oat all parts are 
re-cut and drilled for ease o 
: £23.4.0 


assembly. 
** COTSWOLD M.F.S.” 
SPEAKER SYSTEM 


KIT 
This model, based on the stand- 
ard Cotswold, measures only 
36in. high, 164in. wide by |4in. 


deep. Particularly recommended 
to those. who require the best 


results in small £23.4.0 


rooms. 


@ Deferred Terms available on all orders above £10 @ 


A subsidiary 
of Weston Instruments Group. 


DEPT. W.W.7, GLOUCESTER, ENGLAND 
MANUFACTURERS OF THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS 
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New! Sin. Flat-face GENERAL 
PURPOSE OSCILLOSCOPE 
Model 10-12U 


An outstanding *scope 


**Y¥ *" sensitivity 1OmV. r.m.s. per cm. 
at | kc/s. bandwidth 3: c/s.-4.5 Mc/s. 
Frequency compensated input attenua- 
tor XI, X10, X100. T/B 10 c/s.-500 ke/s. 
in 5 steps. Two extra switch selected 
pre-set sweep frequencies in T/B range. 
T/B output approx. 10V. peak to peak. Built-in IV. 
calibrator. Facility for ‘‘Z’’ axis modulation. 
Electronically stabilised power supply. Power req. 
200-250V. A.C. 40-60 c/s. 80 watt. Fused. Front 
panel silver and charcoal grey. Cabinet, charcoal grey, 


size 83 x 14 x I7ins. deep, Net 
weight 23lb. 56-page construction £32.12.6 
and operation manual. 

ELECTRONIC SWITCH KIT Model 
(Oscilloscope Trace Doubler) S-3U 
This extremely useful, low priced 
device will extend the use of 
your single-beam ascilloscope for 
duties otherwise only in the 
province of the double-beam tube. 
In short, at a nominal cost, the 
Heathkit model S-3U will give 
you the advantages of a double 
: (or other multiple) beam ’scope, 
while retaining all the advantages of your present 
single-beam instrument. 

Hitherto an electronic switch of this nature, permit- 
ting the simultaneous observation of two signals on the 


screen of a single-beam C.R.T. oscilloscope, has cost 
nearly as much as the ’scope itself. £1 9.18.0 


RESISTANCE-CAPACITANCE 
BRIDGE KIT Model C-3U 
Measures capacitance lOpF. to 
1,000uF., resistance 100Q to 5 meg. 
ohms and power factor, 5-450 V. 


test voltages. Safety 
£10.10.0 


switch provided. 


MULTIMETER KIT 
Model MM-IU 


Provides wide voltage, current, resistance and dB 
ranges to cover hundreds of applications. Sensitivity 
20,000 ohms/volt D.C. and 5,000 ohms/volt A.C. 
Ranges: nee vy. to 1,500 v. A.C. and D.C.; 0-150uA 
to 15 A. D.C.; 0.20 to 20MQ. 

4tin. 50uA meter. £12.18.0 


AUDIO SIGNAL GENERATOR KIT 
Model AG-9U 


10 c/s to 100 kc/s, switch selected. 
Distortion less than 0.1%. 10 v. 
sine wave output metered in 


volts and dB’s. $22.1 0.0 


AUDIO VALVE MILLIVOLTMETER 
KIT Model AV-3U ; 


Very sensitive. High stability. 
10 c/s to 400 kc/s. 


£16.10.0 


AUDIO WATTMETER KIT 
Model AW-IU 


This popular meter is used in many record- 
ing studios and broadcasting stations as 
a monitor as well as for servicing purposes. 
Dissipation rating up to 25 w. continuous. 


50 w. intermittent, £17.5.0 


1 mV to 300 V. A.C. 


WIRELESS WORLD 


‘OXFORD’ Dual-wave 
LUXURY : : 
TRANSISTOR & 
PORTABLE 
RADIO KIT 
Model U XR-2 


Ideal for use as a domestic, car or persona! 
receiver, Please send for full details. 


£14.18.0 


HI-Fl F.M. TUNER KIT 


Tuning range 88-lI0& 
Mc/s. Flywheel tuning. 
Attractive Plastic 
Front Panel in two- 
tone grey with golden 
trim surround and motif. 


Thermometer 
type visual tuning indicator. Pre-aligned. 


1.F. transformers. Three I.F. stages. 
Wide-band low distortion Ratio Detector. 
R.F. Unit, wired, tested and pre-aligned. 
Printed circuit for I.F. Amplifiers and 
Ratio Detector. Built-in power supply. 
Output sockets for stereophonic adaptor 
(for stereo transmission when available). 


TUNER UNIT Model FMT-4U with 10.7 
Mc/s. |.F. output £2.15.0 (inc. P.T.). 

i.F. AMPLIFIER and Power Supply Model 
FMA-4U complete with case and valves. 
£13.3.0. | Sold separately. 


Total £19.18.0 


A.M./F.M. TUNER KIT 


Tuning range 88-108 Mc/s. (FM) 16-50, 
200-550, 900-2,000 m. Flywheel tuning. 
Attractive Perspex front panel in two- 
tone grey with golden trim. Thermo- 
meter type tuning indicator, pre-aligned 
I.F. transformers. Switched wide and 
narrow AM bandwidths. 


TUNING HEART Model AFM-T1 £4.13.6 
(inc. P.T.). LF. AMPLIFIER and Power 
Unit Mode! AFM-A1. Complete with metal 


sa separeedg © tes £26.10.0 
TRANSISTOR PORTABLE 
RADIO KIT. Model UXR-I 


Presented in elegant cepa 
real hide case with § 

tasteful gold relief. 
Can be assembled in 
4 to 6 hours and you 
have a set in the top 
flight of transistor por- 
tables. Pre-aligned I.F. 


transformers, printed circuit and a 
Jin. x 4in. high-flux 
ines £12.11.0 


4-wave TRANSISTORISED 
PORTABLE RADIO KIT 
Model RSW-I 


Using 7 latest type 
transistors and three 
diodes this highly sen- 
sitive set is specially 
designed for Short and 


Medium wavebands 
(200-550, 90-200, 20- 
40 and [I-16 m.). 
In solid leather case 


fitted with retractable 


whip aerial. £1 9.1 7.6 


TAPE DECKS are available as ‘‘ pack- 
aged deals’’ with other equipment. 
Details on request. 


Jury, 1964 ~ 
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VALVE VOLTMETER KIT 
Model V-7A 


The world’s most popular valve volt- 
meter, with printed circuit and | per cent. 
precision resistors to ensure consistent 
laboratory performance. It has 7 voltage 
ranges measuring respectively D.C. volts 
to 1,500 and A.C. to 1,500 r.m.s. and 
4,000 peak to peak. Resistance measure- 
ments from 0.1 ohm to 1,000 megohms 
with internal battery. D.C. input impedance is |] meg- 
ohms and dB measurement has a centre-zero scale, 


Complete with test prod, leads 
and standardising battery. £13.18.6 


HIGH VOLTAGE PROBE KIT -. 
Model HV-336 ' 


Extends measurement up to 30,000 v. D.C. with neg- 
ligible circuit loading. A special High Stability 1,090 
megohm resistor gives a multiplication factor of |OOX 
when used with a valve voltmeter of 11 megohms 
input impedance such as the V-7A. £2.19.6 


R.F. PROBE KIT Model 309-CU 
This complete probe kit will extend the frequency 
range of the V-7A Valve Voltmeter to 100 Mc/s and 
will enable useful voltage indication £1 13 6 
to be obtained up to 300 Mc/s. atJn 


POWER SUPPLY UNIT KIT 
Model MGP-] 


Compact, general purpose unit 
suitable for F.M. Tuners, Tape 
Recording Amplifiers and general 
laboratory use. Input 100/120 v., 


200/250 v., 40-60 c/s. Output 
6.3 v. 2.5 A. A.C.; 200, 250, 270 v. 
120 mA, 2 i 

vane ape £5.2.6 


DECADE CAPACITOR KIT 
Model DC-! 


Capacity values 100uuF to O.1IIuF in 100upF steps. 
Precision silver-mica capacitors and minimum loss 
ceramic wafer switches ensure 

high accuracy. £7.5.0 : 


DECADE RESISTANCE BOX KIT 
Model DR-IU. Range 1-99,999Q in 1Q steps. Ceramic 
switches throughout. Current rating from 500 mA 
to 5 mA according to decades in circuit. Polished 
wooden cabinet supplied complete ......... £10 8 0 


R.F. SIGNAL GENERATOR KIT 
Model RF-IU 


Provides extended frequency cover- 
age on six bands from 100 kc/s. 
100 Mc/s on fundamentals and up 


to 200 Mc/s on 

mons $13,8.0 
22in. SERVICE OSCILLOSCOPE 

KIT Model OS-I 


Light, compact, portable for service 
engineers. Printed circuit board for 
easy construction. Weight 103 Ib. 


Size Sin. x 8in. x £21.18.0 


l4Zin. long. 4 


CAPACITANCE METER KIT 
Model CM-IU 


This Direct-Reading Capacitance Meter is a yery low 
priced, time-saving instrument which is so useful 
that it should be part of the general - . 

equipment of every electronic laboratory 
and production line. Easily built in a 
few hours. 0-l00upF, 0-1,000uuF, O- 
0.01uF, 0-0.1uF. The meter has 4tin. scale 
and can be used by an unskilled operator 


after a few minutes’ £15.15.0 


instruction. 


@ Deferred Terms available on all orders above £10 @ 


DEPT. W.W. 7, GLOUCESTER, ENGLAND 
A SUBSIDIARY OF WESTON INSTRUMENTS GROUP, MANUFACTURERS OF 
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“penal TRANSMITTER KIT 
Model DX-40U 


Covers all amateur bands from 

80 to 10 metres, crystal con- 

trolled. Power input 75 watts 
: C.W. 60 watts peak controlled 

Salat oo Output 40 watts to aerial. Provision 

for V.F.O. Filters minimise T.V. 

_interference. £33.19.0 


SINGLE SIDEBAND ADAPTER KIT 


Model SB-1OU 


May be used with most A.M. 
transmitters with certain  pro- 
visions. Allows full use of existing 
equipment for SSB facilities. Band 
coverage: 80, 40, 20, [5, 10 m. 
Unwanted sideband suppression: 
better than 30 dB. Carrier sup- 
pression: better than 40 dB. Power 
requirements: 300 v. D.C. 85 mA 
(average), 30 mA (standby), 140 mA (transmit). 
6.3 vy. , 3.5 A. Meter: 24in. Scale edge reading, 
Sate t movement, indicates carrier null and relative 


power output. Cabinet Ilin. high 
x 8in. wide x 143in. deep. £39.5.0 


AUDIO SINE-SQUARE WAVE 
GENERATOR KIT. Model AO-IU 


Covers 20 c/s to 150 kc/s in four ranges with choice 
of sine or square waves. The latter up to 50 kc/s. 
Output 10 v. max. and distortion less than 1%. 


Ideal for audio testing. £14.15.0 


Size 94 x 64 x Sin. 
GRIDS DIP METER KIT Model GD-IU 


Functions as oscillator or ab- 
sorption wave meter, With 
plug-in coils for continuous 
frequency coverage from 1.8 Mc/s 


to 250 Mc/s £10.19.6 


Additional Plug-in Coils Model 341-U extend 
coverage down to 350 kc/s. With dial correlation 
curves, 17/6. ~ 


TRANSISTOR INTERCOM. KITS 
Models XI-IU and XIR-IU 


ideal for home or business use. Up to five remote 
stations can be operated with each Master. The 
Master unit can call any one, any combination, or all 
five Remote stations and any Remote station can call 
the Master. A private call to any Remote station 
«cannot be interrupted or overheard by any other 
while a conversation is in progress. Any Remote 
station can talk to any one or all others provided the 
Master is manned. These kits have been designed 
for easy construction and high performance. 
The mahogany veneered wooden cabinets are supplied 
completely assembled and finished. The Master unit 
has a 4-transistor amplifier and is operated by an in- 
ternal 9 v. patery aoe oo Remote units. . Batteries 
are not included with the Kits. 
Model XI-IU. (Master) £10.19.6 
£4.7.6 


Model XIR-IU (Remote) 


By arrangement with RECORD HOUSING we 
can now supply you with any one of their large range 
of fully finished Equipment Cabinets. May we send 
you details? iis 


TAPE AMPLIFIER KITS Model TA-IM £19.18.0 
TA-IS £25.10.0 TA-IC £6.15.0 
_ TELEPHONE AMPLIFIER KIT Model TTA-1 
, For Home, Office or Shop...........+s00es- £7.9.6 
ELECTRONIC WORKSHOP KIT Model EW-1 : 
Makes-over 20 experiments.............+. 7.13.6 
TRANSISTOR RADIO KIT Model UJR-1 
An ideal introduction ‘to radio............ £2.7.6 


Additional Amplifier Stage UJR-IS 16/6 extra. 
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AMATEUR BANDS 
RECEIVER KIT Model RA-l 


This receiver is de- 
signed as an ideal 
economically priced 
fixed station, port- 
able or mobile re- 
ceiver covering the 
amateur bands from 160-10 m., each 
band separately calibrated on a large 
illuminated slide-rule dial, Approx. 5in. 
bandspread on each band. 

Features: Signal strength (tuning) ‘S’ 
meter, front panel dial calibration control, 
provision for a J00 kc/s calibrator, tuned 
R.F. amplifier stage, half-lattice filter, 
adjustable noise limiter. Excellent 
electrical and mechanical stability. 
Frequency coverage: 160, 80, 40, 20, 
15, 10 metre bands. J.F. 1620 kc/s. 
Sensitivity: 2uV for 10 dB S/N, image 


rej. 40 dB. Power requirements: 110- 
240 V. A.C. 40-60 c/s. (Provision for 
external P.S. for mobile use). Size 


13Zin. wide x 64in. high x 10Zin. deep. 
Write for specification leaflet. £39.6.6 


‘“*« MOHICAN ” 
GENERAL COVERAGE 
RECEIVER KIT 
Model GC-IU 


This fully  tran- 
sistorised receiver : 

includes 4 piezo-electric ivanenitors: 
Ideal for fixed or portable use. The R.F. 
“front end ”’ is supplied as a pre-aligned, 
pre-assembled unit. Features include: 
10 transistor circuit, printed circuit board, 
telescopic whip aerial, tuning meter, 
large slide-rule dial, Frequency coverage: 
580 kc/s to 30 Mc/s in 5 switched bands. 
Electrical bandspread. on the Amateur 
bands 80-10 m. Size 6Zin. x I2in. x 10in. 
Powered by two 6 v. dry batteries (not 


supplied), Please write £37.1 7.6 


for full specification. 


STABLILISED POWER PACK 
Models MSP-IM and MSP-IW 


Specially recommended 
for industrial and labo- 
ratory use, meeting 
the need for a reliable 
and versatile stabilised 
power pack capable 
of a very high per- 
formance. Input 200-250 v., 40-60 c/s., 
A.C., fully fused. Outputs: H.T. 200-410 
v. D.C, at 20-225 mA in 3 switched 
ranges. Unstabilised A.C., 6.3 \v. at 4.5 A. 
centre-tapped. Two. 3in. ‘ easy-to- 
read ’’ meters for reading voltage and 
current .simultaneously. - Separate L.T. 
and H.T. supply transformers. All :out- 
put circuits are isolated. Size |3in. x 


MePin ich meters) £36.12.6 
£29.17.6 


MSP-IW (without meters) 


BALUN COIL UNIT KIT 


Model B-I1U. ~ Will match unbalanced 
co-axial lines to balanced lines of either 
75 or 300Q impedance. Frequency range 
10-80 m., input up to 200 waitin 15 6 


All prices include free delivery in 
the U.K. 


@ Deferred Terms @ 
available on all orders above £10. 


+> + + + + + + + + + + + + 
dependable 


> + + + + + + + + + + + + 


NEW! GENERAL COVERAGE 
COMMUNICATIONS 
RECEIVER KIT 
Model RG-l 


Of similar size 

and appearance to the model RA-I. 
Frequency coverage from 600 kc/s 
to 1.5 Mc/s and 1.7 Mc/s to 32 Mc/s in 6 switched bands. 
Its many features include Half-lattice crystal filter. 


Send for full details. £39 16 0 


AMATEUR TRANSMITTER KIT 
Model DX-100U 


The World’s most popular | : 
Amateur TX Kit & 


@ Completely self-contained compact 
Transmitter, 150 w. D.C. input. 

@ Built-in highly stable VFO and all Power Supplies. 

@ TV: Careful design has reduced TV! to a minimum 
by use of effectively screened frequency generating 
stages and pi-tuned circuits at the input and output 
of the PA stage and by || chokes and pi network 
filters to all outlets from the cabinet. No fewer 
than 35 disc-ceramic by-pass capacitors ‘help to 
achieve the exceptional stability and high-per- 
formance for which this Transmitter is noted. 

@ The KT88 high-level anode and screen modulator 
stage gives over 100 watts of audio from less than 
1.5 mY. input. 

@ Adjustable drive and clamp control ensure that 
valves are only driven sufficiently to maintain the 
required output. 

@ Keying on CW is via the VFO and buffer amplifier 
cathodes; the other RF valves are biased beyond 
cut-off. When zero-beating the TX with incoming 
signals, the exciter stages only may be run without 
the final amplifier being switched on. 

@ Provision has been made for remote control 
operation. 

@ VFO slow-motion drive is very smooth and back- 

e oe ee @ VFO or Crystal control. 

overs a mateur bands up to 
30 Mc/s. ’phone or CW. £79.10.0 


VARIABLE FREQUENCY 
OSCILLATOR KIT. Model VF-IU 


Specially designed to meet the 
demand for the maximum pos- 
sible flexibility from an amateur 
Transmitter which would other- 


Amateur 


wise be subject to certain 
limitations imposed by crystal 
control. Calibrated for all 


Amateur bands 160-10 metres, fundamentals on 160 
and 40 m. Ideal for Heathkit DX-40U £10 17 6 


and similar transmitters. 
Q MULTIPLIER KIT. Model QPM-I 


A reasonably priced Q Amplifier 
for the amateur and short-wave 
enthusiast, This -self-powered 
unit. (200-250--v; 50/60 c/s) may 
be used with communications 
receivers to provide both addi- 
tional selectivity and signal rejection, 

Model QPM-|I for 470 kc/s IF. Either 
Model QPM-16 for 1.6 Mc/s IF, Model 


£8.10.0 


—_——_— ee ee ee ee ee ee 


+ 
| Please send me FREE CATALOGUE (Yes/No)...... | 


| Full «details. of “Modeli(s)...0.....3..iccccsecctsencesencess | 
BEANE are ties saisatuanay ther sich bk be rsantewausiescaswtasbsabenee: 

(Block Capitals) | 

PRO) DRESS) Cost tt caciohes Sec veesatcs ude cte ce adenteass | 


ere errr ree errr ee ee ee eee Cee ee eee ree errr re 


WW7 i 


| ses ee oa es a a ee a 


DEPT. W.W.7., GLOUCESTER, ENGLAND 
THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS 
+++ + + + + + + + + + + + + + + + + + + + + + + > + > + + > > > + 4 
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Ain't write. 


A Precision iron, with its sculpted, balanced handle, makes joints as neatly and accurately 
as dotting ani or crossing at. On the production line, the Precision method means reduced 
operator fatigue, increased speed and efficiency. Fast heat-up. Here’s another perform- 


ance-plus : the heating element of a Precision iron extends right up into the high conduct- ' 
ivity bit for double-quick heating on half the power. No less than 39 bits are available — 


with a choice of 3 bit shapes in most sizes. For more specific information or advice write: 


—A-N-T-E-X 


_ANTEX LIMITED|GROSVENOR HOUSE| CROYDON | SURREY | MUNICIPAL, 2774 | 
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RELIABLE RELAYS 


10 days delivery 


Precision relays fully electrically and 1. KEYSWITCH (P-33) Plug-in 3000 type relay. C.E.G.B. 


hanicall BEd xs approved. Many variations available. 
Bee ey cored eee’ Specht a -KEYSWITCH OMRON GOLD MM2. Powertelay 110v. and 
ation. You can trust them for many 


230v AC/DC. Up to 4 pole c/o at 15 amps. Switch box 
purposes, industrial and electronic, and mounting. 


forall kinds of conditions. B.P.O. types . KEYSWITCH K700 type relay. 15-30 amps for high 


. Eyer current/high voltage applications. 
by Keyswitchand miniatures byOmron, 4, KEYSWITCH OMRON GOLD MK2P. Midget power relay 
from milliamps to 30 amps per con- 


up to 230v AC/DC. Plug-in octal base. 
tact. Operating coils from less than 1v KEYSWITCH OMRON GOLD Mkg2. Midget power relay— 
to 20Ov d.c. and 6vto 440Ov a.c. 


smallest of the power series. Up to 3 pole c/o 7.5 amps. 
KEYSWITCH B.P.O. 600 type minor relay. Small size 
For full details of KEYSWITCH and coupled with higher switching speeds. 
KEYSWITCH OMRON GOLD relays contact: 


| KEYSWITCH BARN waged Cricklewood Lane, London, N.W.2, Tel: GLAdstone 1152 
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TEKTRONIX 989A 


NEW MEASUREMENT CONVENIENCE FOR 
HIGH-SENSITIVITY, 
WIDE-BAND, DUAL-TRACE APPLICATIONS 


DUAL-TRACE OPERATION with 4 operating modes and independent controls for each 
channel—for individual attenuation, positioning, inversion, and ac or de coupling as desired. 


PASSBAND typically DC-TO-85 Mc/s (3-db down) at 100 mv/cm (12-db down at 150 Mc/s), 
and typically DC-TO-80 Mc/s (3-db down) at 10 mv/cm. i 
CALIBRATED SENSITIVITY in 9 steps from 100 mv/cm to 50 v/cm, and in 10X Amplifier 
Mode, from 10 mv/cm to 5 v/cm, variable between steps. 

INTERNAL AND EXTERNAL TRIGGERING to 150 Mc/s. } ‘i 
SWEEP RANGE from 10 nsec/cm to 2 sec/cm. 

SINGLE SWEEP PHOTOGRAPHY at 10 nsec/cm. : 
BRIGHT, HIGH-RESOLUTION DISPLAY with small spot size. . gave 
CONVENTIONAL PASSIVE PROBES for convenience. 


PLUS 


COMPATIBILITY WITH 17 LETTER- SERIES PLUG- INS to permit differential, 
multi-trace, sampling, other laboratory applications — when used with Type 81 adaptor. 
AVAILABLE BENCH MOUNTING 585A—£743 or RACK MOUNTING RM585A—£788 
TYPE 82 DUAL-TRACE PLUG-IN UNIT—£276 


Full details and prices from 


TEKTRONIX U.K. LTD — 


BEAVERTON HOUSE - STATION APPROACH - HARPENDEN - HERTS 
Telephone: Harpenden 61251 Telex: 25559 


fay 
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‘Tae 
Ssub-miniature 
Te@SIStOLS 


; ~ with the 
| ACTUAL SIZE GS REAT 
 perlormance... 


7: rij pe) | 
ie He | E | 
cA [es Type N6 and N6A 


INSULATED HIGH STABILITY 
RESISTORS 


+k The world's smallest ceramic insulated 

resistors. 
BRIEF SPECIFICATIONS K& Special ceramic core to ensure perfect 
bonding of carbon film resulting in low 
inherent noise and excellent life charac- 

Length, maximum 0.359in teristics. 
Diameter, maximum 0.131in ; Special "heavy carbon film” to ensure 
Resistance range ohms. 10 to 100kQ uniform high standard of stability and 
eee rating Watt 70°C reliability throughout resistance range. 
pipe tating dake ee Ceramic encased to ensure maximum pro- 
tection from mechanical shock and adverse 

climatic conditions. 


The N6 is Defence Approved to DEF 5112A, 


ELECTRONIC COMPONENTS 


ERIE RESISTOR LIMITED GREAT YARMOUTH NORFOLK Telephone 4911 Telex 1720 
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TWO NEW CO-AXIAL 
Strry LOUDSPEAKERS from CELESTION 


SERIES 
Standard 


Model CX 1572 S11" 7 


12" dia. 15 watts % PLASTAFLEX SURROUND 
TWO VOICE COILS *k COMPRESSION TREBLE UNITE 
3% PURE ELECTRICAL CROSS-OVER 


Overall Frequency Response 30-15000 c/s 

_ Power Handling Capacity 15 watts 
Fundamental Resonance 30-Cis 
Cross-over frequency 4 Kc/s 
Impedance 15/16 ohms 
Flux Density 13000 Gauss 
Total Flux 88000 Maxwells 


STUDIO 
SERIES 


Model CX 2072 De Luxe 


12" dia. 20 watts >k HI-FLEX ‘FREE’ SURROUND 
TWO VOICE COILS > COMPRESSION HORN LOADED 
TREBLE UNIT >< PURE ELECTRICAL CROSS-OVER 

3 HIGH FREQUENCY LEVEL CONTROL 


Overall Frequency Response 30-18000 c/s 
Power. Handling Capacity 20 watts 
Fundamental Resonance 35 c/s 
Cross-over frequency 4 Ke/s 
impedance 15/16 ohms 

Flux Density 17000 Gauss 
Total Flux 180000 Maxwells 


| : i 
g Celestion Ltd., Ferry Works, Thames Ditton, Surrey 
y Please send me details of the ‘STUDIO’ Series Loudspeakers 


© es ion Series ce giNamie ies eee aie Bie se. 5. 
CELESTION LTD EP Address. =e 
: I 
Thames Ditton, Surrey, Telephone: EMBerbrook 3402/6 es eghesitaeiaaaa MOEN peace Sa 
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This new brochure describes the wide area of study, extending into every application of electronic 
engineering, which C.R.E.I. (London) offers for 1964. The revised programmes bring the student right 
up to date with modern developments and techniques. The flexibility of the C.R.E.I. system provides an 

arrangement of studies appropriate to the technical level of each subject. Every programme offers a 
clear-cut path to increased knowledge, linked with everyday problems and experience. 


The student works at his own pace. On enrolment each 
C.R.E.I. student is allotted a highly qualified tutor who 
_maintains a personal interest in his progress throughout the 
entire course. 


Special programmes for the City and Guilds of London 


Institute Telecommunication Technicians Syllabuses Nos. 49 
and 300 have been prepared by C.R.E.I. (London), who are 
members of the City and Guilds of London Institute. 


Some 30,000 students are currently taking C.R,E.1. Courses 
throughout the free world. 


C.R.E.1. (London) (Dept. WW44), WALPOLE HOUSE, 173/176 SLOANE STREET, LONDON, S.W.1 


C.R.E.1. Courses Please send me (for my. information and entirely ! Please send me (for my information and entirely f 
are available in: — without obligation) full details of the City & Guilds | | without obligation) full details of the Educational j 
: “4 Programme. (C. & G. SUBJECT 49) | Programmes offered by your Institute. 
Le meceenic Engineering Tech- [eelstyr.” [] 2nd yr.- [i] ard yrs [4th yr. | NAME | 
: no Sa mR a Ne ee nee at na ey Gn ees LIE SEINE shane ochlaceee eters ansneansaesoeeaneeubenassctaesSasaaeacwsuas 
= ; t [| |-Supplementary Studies (Subject 300). ~ I | | 
@ Mathematics for Electronic ADDRESS ........:5++ eee ares: path ea 
Engineers PINE escent ee ee ty hes | | 
@ Telecommunications | ce | | Ba Nae tease anon zesty ah Seat caleDepetonauytens nee ER eee | 
Se OAS ee MRE ake Sou ep he ge |_| ELECTRONICS EXPERIENCE sess. BRS ONE) ais 
e Radar | sie Bio Ee POs I ce tr ROBY hn ane 
@ Servo Systems | Educational and Technical Background | | Ra eiae cease saci ye sdvncAcesuaaectwecntasearschenansasieeswirarens <oues | 
Caged deca "cogil ee eae ee Soe CUM HoT hk Bens UE ete kee Oey ane 
iran ocartheatligs Teka bck 
nology 5 Sy AS aOR IRS etal atta Sete he [eee ee aad ee a id an ! 
@ City and Guilds of London | CRE). (London), W.W.44 | | C.R.E.I. (London) (Dept. W.W:44) 
Institute Telecommunication 


Walpole House, 173/176 Sloane Street. 
Technicians’ Syllabuses. d 


Walpole House, 173/176 Sloane Street. 
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the new SG66 
The new SG66 low frequency signal generator 
provides both sine and square wave output down to 
5c/s. Of entirely new design this latest addition to the 
established range of Advance low frequency 
signal generators covers in five switch-selectable 
stages the frequency range 5c/s to 125kc/s. Noise 
content at all signal levels is less than 0.25% 
and distortion less than 1% at 1W. 
With sine wave output alternative impedances of 6002 
floating and 59 unbalanced are available with 
continuously variable output levels from 0 to 30 r.m.s. 
and from 0 to 1W, respectively. 
The square wave output is adjustable from 0 to 30V 
peak to peak, maximum rise and fall time being 
0.75us over the whole frequency range. 
Nett price in U.K.£560 
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The design of QUAD is such that it will harmonize with both contemporary 
or traditional styles ... its ease of installation is an important practical asset, 
See it, for example, in the new modular fittings by Heals of London. 


for the closest approach to the original sound 


Illustrated brochure on request from Ref. ww 


ACOUSTICAL MANUFACTURING COMPANY LIMITED 
Huntingdon, Hunts. Tel: Huntingdon 361. 
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itis 
m AU 


ea a if luciana 


by . — oe “aie, TESOLD Dalen 


TAKE 
FIVE! 


MODEL C404 230 VOILE 
JW REND 


VJ 
ADAM mal 


There are 30 other models, too. There ARE several other makes of soldering 
We 
Or the most 


instruments. Big ones. Small ones. Good ones. We’ve seen them. 


don’t make the biggest ones. Or the most expensive ones. 
elaborate ones. We DO make the smallest ones. And the widest range. 
Brochure W5 post free on request. ~ We make the best. 


Always have. May we send you details? 


LIGHT SOLDERING DEVELOPMENTS LTD., 28, Syasatian Road, Croydon, Surrey. 


Telephone: CROydon 8589 


——____—_ 
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FANE HIGH FIDELITY LOUDSPEAKERS 
Full Range of Heavy Duty Types for Ail Purposes 


CAST ALUMINIUM CHASSIS. EXTREMELY ROBUST 2in. DIAMETER VOICE COIL ASSEMBLIES 


| Power - C | Bb oh 
| Frequency | Impe- Main | handling Flux Total | Voice Diam. Baffle | Net Retail 
Model Cone response dance resonance watts density flux coil of Hole | weight Price 
| c.p.s. | ohms ¢.p.s. R.M.S. gauss Maxwells | winding Chassis | Ibs. 
os | | | } | | ener 
122/10 Single | ‘25-5000 15 32 or 75 20 10,000 | 100,000 ; Copper | 12in. Lin. | 6lbs. 5 ens 
ees S — —- —_—- — 
122/10A Dual 10-15000 15 82 or 75 20 10,000 100,000 | Aluminium 12in. liin. | blbs, 6 gns. 
122/12 Single | 25-5000 15 32.or 75 20 12,000 160,006 Copper 12in. 1lin. | 6lbs, 7 ens. 
~ 422/12 A Dual 30-15000 15 3% or 75 20 12,000 160,000 Aluminium 12in. llin. | 6lbs, 8 ens. 
pas | ahs 
122/14 Single 25-5000 15 32 or 75 22 14,000 | 186,000 Copper 12in llin. | Tibs, 9 gens. 
eoare od. | : pe | ba H 
122/144 Dual 30-15000 15 32 or 75 77. 14,000 | 186,000 Aluminium | 12in llin. Tbs. 10 gns, 
129/17 Single 25-6000 ss) 32 or 75 25 17,000 226,000 | Copper 12in llin, | — 103Ibs. £11/17/6 
122/174 Dual 30-17000 15 32 or 75 25 17,000 226,000 Aluminium | 12in llin. | 10}1bs, £12/17/6 
~ 459/12 Single 25-3500 15 30 or 75 20 12,000 160,000 Copper 15in 134in. -|. — 8ibs. 12 gns. 
Gees, | : | | 23 we AE STILT 
152/124 Dual 30-15000 15 | 30 or 75 20 12,000 160,000 Aluminium 15in 13hin. Sibs, 18 ens. 
152/14 Single 25-3500 15 30 or 75 22 | 14,000 186,000. | Copper 1din 13}in. lbs, 14 ens 
pees =e si con : : | oe Be 
152/144 Dual | 30-15000 15 | 30 or 75 22 14,000 186,000 Aluminium | 15in 13}in. | Olbs, 15 gns 
BieE eg ai aay ; - . | : c ; ease. RRR ET. 
152/17 Single | 25-4000 15 30 or 75 25 17,000 226,000 Copper 15in fin. | 1241bs, 16 gus. 
— oe | ! eEe> 4 — —_ 
152/17A Dual | 30-17000 15 | 30 or 75 25 17,000 ; 226,000 | Aluminium 15in 13}in. 1231bs. 17 gens 
| | 
i ' t 
EXTRA HEAVY DUTY TYPES WITH 3in. DIAMETER POLE PIECES 
153 Single | 30-3500 | 15 | 40 or 75 | 40 | 14,000 375,000 Copper 1din. 134in, | 201bs. 18 gens. — 
y 183 Single ' 20-3000 15 | 30 or 75 | 60 14,000 375,000 » Copper 18in. 164in, | 22ibs. 25 ens. . 


HICK LANE 


AVAILABLE THROUGH ALL SOUND EQUIPMENT STOCKISTS 


[ ) Manufactarers enquiries to: 
FANE ACOUSTICS LTD. 


: BATLEY, YORKS. 


Sole distributors to Wholesale and Retail Trade: 
LINEAR PRODUCTS LTD. 
: ARMLEY, LEEDS 


ELECTRON WORKS 
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One way to get a more compact recorder! 


But you’d be far wiser to invest in a new Elliott ‘EMREC’ 


A highly accurate recorder which 
requires only 84” panel height yet 
offers facilities superior to many larger 
recorders. Each channel has a 3” width 
of chart displaying 53 hours record at 
1”/hour. 

Rapid Ink Replenishment. \nking is by 


means of expendable cartridges. To 


replenish simply removeempty cartridge 
and insert full one. 

Operation of Alarmand Contro/ Systems. 
Each channel can be fitted with high 
and/or low adjustable ‘pass thro’’ 
contacts with an_ infinitely variable 
differential. 

5 Types. Elliott “EMREC’ recorders are 


produced as2to6 channel instruments. 
They can be fitted with moving coil or 
iron core polyphase dynamometer 
movements and also supplied suitable 
for use with transducers. For further 
details send for Advance Information 
Sheet RE-A-7. 

“EMREC’ electrical recorders 


E 


[LIOTT 


Electrical Measurement Division 
ELLIOTT BROTHERS (LONDON) LIMITED 
Century Works, Lewisham, London, SE13. TIDeway 1271 


Ly A Member of the Elliott-Automation Group 
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—— 
a C. R. c. France’ s leading ae 

- oscilloscope manufacturer, 
presents a range of high- 


per! oreee oscil oscopes with 


see the differen | 


& OC 720 

E DC-300 ke/s, 10 mV/cm- 
50 V/cm. Differential 
Yorbep Time base 21s/em- 
1 sec/cm. Full syne. 

e and trig. facilities. 

F X amp. DC-300 ke/s. 
Accuracy +5% (X&Y). 


OC 746 
DC-1 Mc/s. Identical 


: X and Y amplifiers, 


plug-in units for each 


4 ais, Plug-in units (X or Y): 


General purpose single 


j alge General purpose 


double beam 3. 1 mV/cm 
differential input 4. High 
sensitivity (1001KV/cm) 

. Time base. 0-5ys/em- 
2: 5 sec/cm, full syne. 
and trig. facilities. 


OC 728NS 
DC-500 kc/s, 100 
mV/cm-50 V/cm (10 
mV/cm A.C. coupled). 
Double beam: chopped, 
alternate or differential 
Time base 0-2us/cm— 


- 1 sec/em with x5 


multiplier. Full syne, 
and trig. facilities. 
Accuracy +1-5%. 
(2% cal. waveform 
orovided). 


CLAUDE LYONS LIMITED - INSTRUMENTS DIVISION + 76 OLD HALL STREET - LIVERPOOL 3 °° MARITIME 1761 


SOUTHERN OFFICES: VALLEY WORKS - HODDESDON, HERTS - HODDESDON 4541 
(DI/ 10374 
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C.R.C.France’sleading 
oscilloscope manufacturer, 


increased definition. 


see the difference a 7” 


: OC 720 


DC-300 ke/s, 10 mV/cm- 
50 V/cm. Differential 


input. Time base 2us/cm- 
1 sec/cm. Full syne, 
and trig. facilities. 


# X amp. DC-300 ke/s. 


Accuracy 5% (X&Y). 


EF axis.Plug-in units (X or Y): 
E 1. General purpose single 
F beam 2. General purpose 


OC 746 


E DC-1 Mc/s. Identical 
E X and Y amplifiers, 


plug-in units for each 


double beam 3. 1 mV/cm 
differential input 4. High 
sensitivity (1001.V/cm) 
5. Time base. 0°5us/cm- 
2-5 sec/cm, full sync. 
and trig. facilities, 


OC 728NS 
DC-500 kc/s, 100 
mV/cm—50 V/cm (10 
mV/cm A.C. coupled). 
Double beam: chopped, 


"alternate or differential 


Time base 0:2us/cm— 


- 1 sec/em with x5 


multiplier. Full sync. 
and trig. facilities. 
Accuracy as 5% # 
(2% cal. waveform 
orovided). 


CLAUDE LYONS LIMITED - INSTRUMENTS DIVISION +» 76 OLD HALL STREET - LIVERPOOL 3 - MARITIME 1761 


SOUTHERN OFFICES: VALLEY WORKS - HODDESDON, HERTS - HODDESDON 4541 


(DI/10374 
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Wireless World 


INFORMATION SERVICE FOR 
PROFESSIONAL READERS 


To obtain further details of any of the coded items men- 
tioned in the Editorial or Advertisement pages of this 
issue, please complete one or more of the attached 
cards entering the reference number(s). Your en- 
quiries will be passed on to the manufacturers con- 
cerned and you can expect to hear from them direct 
in due course. Cards posted from abroad require a 
stamp. 


PLEASE USE CAPITAL LETTERS 


Pour obtenir tout autre renseignement sur tout 
article mentionné dans |’Editorial ou dans les pages 
publicitaires de ce numéro, nous vous prions de 
remplir une ou plusieurs des cartes ci-jointes en 
inscrivant le numéro ou les numéros de référence. 
Vos demandes de renseignement seront transmises 
aux fabricants intéréssés qui, entemps voulu, vous 
feront parvenir une réponse. Il est nécessaire 
d’affranchir les cartes postées de |’étranger. 


PRIERE D’UTILISER DES CARACTERES D’IMPRIMERIE 


WIRELESS WORLD 


Weitere Einzelheiten iiber irgendwelche Artikel, die 
auf redaktionellen oder Anzeigenseiten erscheinen 
erhalten Sie, indem Sie eine oder mehrere der 
beigefiigten Karten ausfiillen und die Kennnummer(n) 
angeben. Ihre Anfrage wird an den Hersteller weiter 
geleitet, und Sie werden dann direkt von ihm horen. 
Karten, die im Ausland aufgegeben werden, missen 
frankiert werden. 


BITTE IN BLOCKSCHRIFT AUSFULLEN 


Per ulteriori particolari in merito agli articoli 
menzionati nel testo o nelle pagine pubblicitarie di 
questo numero, Vi preghiamo di completare una o 
pid delle schede allegate citando il numero o i numeri 
di riferimento. La Vostra richiesta sara inoltrata ai 
fabbricanti interessati che Vi risponderanno diretta- 
mente. Le schede dall’estero devono essere regolar- 
mente affrancate. 


SI PREGA DI COMPILARE LE SCHEDE A 
STAMPATELLO 


Con objeto de obtener mas detalles de cualquiera 
de los articulos mencionados en las paginas editoriales 
o de annuncios de este numero sirvase rellenar una o 
mas de las unidas tarjetas citando el numero o numeros 
de referencia. Sus consultas seran transmitidas a los 
fabricantes interesados de quienes tendran noticias 
directamente a su debido tiempo. Las tarjetas 
enviadas desde el extranjero requieren franqueo. 


SIRVASE ESCRIBIR CON LETRAS MAYUSCULAS 


10-” Watts — 5 kVA 


DRAKE TRANSFORMERS 


Mains Transformers 
Chokes 


sf 
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INFORMATION SERVICE FOR 
PROFESSIONAL READERS 


Please arrange for me to receive further details of the products listed, the appropriate 


reference numbers of which have been entered in the spaces provided below. 
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lOWW naa 1OWW rubies WOW Wi os cake lOWW “oie 

JOWW ..eeeeeeeees lOWW te SOWW. Sis iecuceree LOWW. 5s tse 
7 IOWW .oeeeeeeeee. \OWW anon lOWWiot 1 ee, 
JOWW 0... eee 1OWW ssceuiaes, JOWW on. eee lOWW? aos 


Name of Firm 
Address 


Nature of Business 


Postage will 
be paid by 
Associated 
lliffe Press 


BUSINESS REPLY CARD 
Licence No. SE 591 


WIRELESS WORLD, 
DORSET HOUSE, 
STAMFORD STREET, 
LONDON, S.E.1. 
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Sees ee eeeeeeeeeeees 
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No Postage 
Stamp 
necessary if 
posted in 
Great Britain 
or Northern 
Ireland 
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Please arrange for me to receive further details of the products listed, the appropriate 
reference numbers of which have been entered in the spaces provided below. 


; 


Audio Output Transformers 


Audio Input Transiormers 


Saturable Reactors 


Coils 


Current Transformers 


Transistor Transformers TOV sieeve tse et TOW Wcities feces LOW. W) ketcicres LOW Wexecssannst LQYVVY .teckaescas 
scvarter Transtormners LOW WY. sa cnccevash ss ROWIVV roc Fess reas LOW Vcc ccacese TOW Wn eareesence BI VWCYY ) oowcth whan 
LOWE eccceae oka TOW VV inns ascetane LOWY a ees LOVV IVY = scetasteces DN cuta scent 
Screened Microphone Transformers JOWW. satbansenet lOWW on. eeeeees IOWW on. eeeeees LOWW. on. eeeeeees JOWW on. eeeeees 
Wide Band R.F. Transformers LOW Wisin Sis incnes LOWY VV ine vents sis TOW sok tee TOW ence Reacad NOV WES cance aca te 

Please specify the actual product where necessary as we cannot forward general enquiries. 
DRAKE TRANSFORMERS LTD., BILLERICAY, ESSEX ee he SAS a a cl tase Ee eee ea 
Billericay hss VIET NAING: cai th ad eeeava tah saben a sume ca one a Position: Held sec.cs ccc Anstvenkeaaneeate 
; NG pec Of FILM a evevsensa iin cvcanen seclaesndansey ache oon gcshy Abs eee a ttn aae Ghnne Seey Cen MeAkaabpn en ak ehh eaten 
| Prd FE Sirs 5 cx uvivs5 canwasberdus tenga shes tugs van cineca det Ra a dR Aa pea eeegnmalan athe kin Mkenaeacwn eae ; 
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A compact instrument with 
flexible facilities for the 
measurement and compar- 
ison of Q, C Z and L be- 
tween 100 Kc/s and 100 Mc/s. 
The provision of % Q and 
Delta C, controls together 
with lockable condenser and 
oscillator dials, make it an 
attractive comparator for 
use in the production line in 
addition to its more usual 
laboratory use. Inductive 
injection maintains ‘'Q”’ acc- 
uracy to the limit of the 
frequency range and since 
the ‘‘Q”’ measurement is by 
an A.C. valve voltmeter 
provision for “zero setting” 
is unnecessary. 


Q METER T2 


FEATURES 


3 FREQUENCY RANGE 100 ke/s TO 100 Mc/s 
sk Q RANGES 10 TO 100 AND 100 TO 400 
3 VARIABLE CAPACITOR 40 pf TO 880 pf 
3 FREQUENCY ACCURACY + 1% 
NETT PRICE IN U.K. £90 


ADVANCE ELECTRONICS LIMITED 


INSTRUMENT DIVISION 
ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. TEL: HAINAULT 4446 
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from any D.C. supply...in the field, in the laboratory, aboard ship or the polarity of the applied d.c. supply and the resulting alternating 
in the workshop. Wherever a stabilised 240V supply is required, either voltage is transformed to the required output. The characteristics 
in the absence of mains supply or for emergency stand-by of the output transformer are such that a sine wave output is pro- 
purposes, the lightweight ICV80 or ICV150 transistorised sine vided, for which the frequency is kept constant to within =0-5%. 
wave inverter can be instantly called up to give immediate and Their robust construction in drip-proof cases with the minimum of 
unfailing service. ae moving parts ensures a long trouble-free life, completely silent 
These portable a.c. generators consist basically of a free-running operation and absolute reliability. Full protection is given against 
oscillator driving a power transistor switching unit. This unitreverses reversal of d.c. supply voltage and against load inrush currents. 


Specifications ICV80 and ICV150 


DIMENSIONS 


D.c. INPUT | MAX. LENGTH DEPTH HEIGHT | WEIGHT ICV80 £98 0. 0. 
—10% + 15% | LOAD in ‘cm in®-cm in cm Ib kg nett price in U.K. 


IcVv80/i2A | 12Vv 80W | 134 33.3} 5 12.7) 8 20.3 26 11.8) ICV150 £120 0. 0. 
ICV80/24A | *240r28V | 80W | 13! 33.3 12.7} 8 20.3 26 11.8| Nett price in U.K. 

, ICVI50/12A | 12V 150W} 14: 36.8 PTR MOL VOI Cal SEUIG.B bier iets ial Cel 
ICV150/24A *24 or 28V 150W/| 14: 36.8 17.8 | 81 21.6 | 36 16.3 by making two minor adjustments 


within the unit. 


For further details and complete specifications, write to: 


ADVANCE ELECTRONICS LIMITED 
VOLSTAT DIVISION 
ROEBUCK RD - HAINAULT - ILFORD - ESSEX + TELEPHONE HAINAULT 4444 


SAV/6 


10W W—027 FOR FURTHER DETAILS. 


20 WIRELESS WORLD JuLty, 1964 


When your work is | 
worthy of the world’s 


finest instruments... 


Marconi Instruments 
WAVE ANALYSER type TF 2330 


* B.F.O. output frequency, coincident with voltmeter 


* Frequency range: 20 c/s to 50 kc/s tuning, provides automatically-tracked signal for 
** Measures harmonic and intermodulation distortion, response or transmission measurement 

noise and hum levels down to -75 dB * External recorder may be connected 

%* A.F.C. obviates the need for continual re-tuning %* Transistored. Low power consumption. Quick 
* Output at frequency of component under investigation warm-up. Mains or battery operation 

is available for monitoring * Rack-mounting version available 


Please write for full particulars of this A GOOD NAME FOR GOOD MEASURE 


new instrument. Address your enquiries to 
Marconi instruments Limited at your nearest office, 


Area Offices: 
English Electric House, Strand, London, W.C.2. 


Telephone: COVent Garden 1234 
40 Whiteladies Road, Bristol, 8. Telephone: Bristol 39639 


23/25 Station Square, Harrogate. Telephone: Harrogate 67454 ; i NSTR U M ENTS 
Head Office—Home and Export Sales: 
St. Albans, Herts., England. Telephone: St. Albans 59292 


TC 239 
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ORYX 


THE WORLD’S SMALLEST 
SOLDERING IRON 


DESIGNED FOR MICRO - MINIATURE 
ASSEMBLIES * HAIR SPRING SOLDERING, ETC. 


actual: 
size 


BRIEF SPECIFICATION: 


Model 5 
Voltage 6v 
Watts 5w 


: Heating-up time 18 SEC 
WEIGHT a 4 GRAM IVI ES Temperature 320°C 


Tip Size 7" (1.6mm) 
(Interchangeable) 


SEND FOR ILLUSTRATED LEAFLET TO :— 


W.GREENWOOD 


ELECTRONIC LTD 


677 FINCHLEY ROAD LONDON N.W.2 
Telephone:=- SWISS COTTAGE 3383-4 oO 


DISTRIBUTORS FOR THE ORYX GROUP 
10W W—029 FOR FURTHER DETAILS. 
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The world’s most competitive Single 
Sideband Radiotelephone —the SSB 
725 is suitable for fixed or mobile 
operation and is the most economic: 
equipment for long distance com- 
munication available today. 


Features %p 
@ 125 watts p.e.p. output 

@ 4 switched channels 

@ Transistor DC or AC power pack 


@ Crystal filter selection of side- 
bands 


PYE TELECOMMUNICATIONS LTD. 
CAMBRIDGE - ENGLAND. 


Telephone: Teversham 3131 
40WW—020 FOR FURTHER DETAILS. 
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| and a OW= 
pace a Fully Transistorised 


\724Bantam | 


TWO-WAY RADIOTELEPHONE 


Once again in 
the tradition of 
the outstanding 
Cambridge and 
Vanguard Radio- 
telephones, Pye 
have produced the 
Bantam, a brilliant 
fully transistorised 
Walkie-Talkie. 


@ Fully transistorised Transmitter and Receiver 
IB Long endurance with Rechargeable or Dry Batteries BB Crystal Filter selectivity 
@ Reliability and accessibility of components @ Very high performance Receiver 
Wi Lightweight 4 Ibs. (1.82 kg.) Mi Frequency Band 25-174 Mc/s. Hi Weatherproof 
f Approved by G.P.O. to spec. W6345 


Tel: TEVERSHAM 3131 


PYE TELECOMMUNICATIONS LTD. camsripce, ENGLAND - Telex No. 81166 
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GUITARS 
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BASS GUITAR. For the Electric Bass Guitar only the best loudspeakers are good enough. 
To handle the very heavy transients that occur when a bass guitar is used with a large amplifier 
we find a 3” diameter voice coil is necessary together with a high flux magnet-and these are 
the basis of our I5in. and I8in. speakers. Models 153 and 183. 
The 15” Model 153 in a 10 cu. ft. enclosure performs very well but, of course, the 18” is even 
better! 


PRICES POST FREE 15” Model 153—18 gns. 18” Model 183—24 gns. 


LEAD GUITAR. For the Electric Lead Guitar the speaker must combine good bass and 
middle with an extended high note response to do justice to the strong overtones. We find 
that an aluminium wound voice coil and a dual cone assembly with a very powerful magnet are 


& required for the best results and these are built into our 12” and 15” loudspeakers, Models 


122/1I7A and I52/17A. 

PRICES POST FREE 12” Model 122/17A-£12.17.6d. 15” Model 152/17A-£17.17.0d. 
RHYTHM GUITAR. Foran Electric Rhythm Guitar the conditions are not quite so exacting 
as regards extremes of frequency range but a high efficiency over the middle range is essential. 


We find that a copper voice coil and a single cone give the best results and these are the features 
of our 12” and 15” speakers, Models 122/17 and 152/17. 


PRICES POST FREE 12” Model 122/17-£11.17.6d. 15” Model 152/17-£16.16.0d. 


SERVICE. All our heavy duty speakers are fitted with multi-strand tinsel flexible leads to the 
most stringent Post Office specification to give very long life and all speakers are guaranteed for 
12 months. We will be pleased to supply full specifications on request. 


Manufacturers enquiries direct to:— 


FANE ACOUSTICS LIMITED 


HICK LANE - BATLEY - YORKSHIRE 


If in difficulty, customers other than trade may purchase from us direct where at present there is no local stockist 


Sole Distributors to th» wholesale and retail trade:- 


LINEAR PRODUCTS LIMITED—ELECTRON W ORKS—ARMLEY—LEEDS 12 
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COILS AND I.F. TRANSFORMERS IN 


P.9 SERIES 


P.55 SERIES 


T.41 SERIES 


These ranges are available to manufacturers in versions suitable for most of the popular 
types of Transistors. The Oscillator coils can be modified to enable specific tuning pa 
to be used provided that bulk quantities are required. 


On the most up-to-date and efficient machines backed by a skilled assembly labour force 
for all types of coils and assemblies. 


Weymouth Radio Manufacturing Co., Ltd., School Street, Weymouth, Dorset 


FOR RECEIVER MANUFACTURERS 


10 mm. x 10 mm. X 14 mm. Ferrite cores 6 mm. 472 kc/s operation. 
Single-tuned I.F.s and Oscillator Coils. 


12 mm. x 12 mm. x 20 mm. Ferrite cores 4mm. 472 kc/s operation. 
Single-tuned I.F.s and Oscillator Coils. 


25 mm. X 12 mm. x 20 mm. Ferrite cores 4mm. 472 kc/s operation. 
Double-tuned Ist and 2nd I.F.s and Single-tuned 3rd I.F. complete with 
diode and by-pass capacitor. 


WEYRAD 


LARGE-SCALE PRODUCTION 


OUR WINDING CAPACITY NOW EXCEEDS 
50,000 ITEMS PER WEEK 
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high quality..... 
Ig OUG TY. the right price 


SEND FOR LEAFLET TS5 ABOUT OUR’ ~ 3 AMP TOGGLE SWITCHES 


PAINTON 


Q 


: arg 
Painton ¢ Co. Lid cscre8ss 
@ NORTHAMPTON 
Telephone: Northampton 34251 (10 lines) . Telegrams ‘Ceil’ Northampton . Telex 31576 


Australia Painton (Australia) Pty. Ltd. * Benelux Painton S.A. * Germany Deutsche Painton G.m.b.H. * Italy Painton Italiana S.p.A. * Sweden Svenska Painton A.B. * U.S.A. Painton Inc.” 
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WIRELESS WORLD 


Making their 


mark ! 
The highly specialized 


*EDDYSTONE “EAI2” 
AMATEUR BANDS RECEIVER 


(Tunes only over six Amateur 
Bands). 


Price £185 


A true aristocrat amongst 
Receivers —its superb tun- 
ing, its multiplicity of facili- 
ties, its performance on all 
modes of signals literally 
defy comparison. 


and the maid of all work 


*EDDYSTONE “ECIO” 


Fully transistorized, pow- 
ered by six ‘‘ U2’’ torch 
cells, tunes 550 kc/s to 
30 Mc/s in five ranges. 


Price £48 


@ Compact for mobile 
work 

@ High performance for the 
shack 

@ Handsome for the home 

@ Reliable for the profes- 
sional. 

This beautifully engineered receiver 

hardly needs advertising itis already 

selling fast on enthusiastic recom- 

mendations from users ! 


Full details post free. 
U.K. delivery free. 
Webb's guarantee ‘‘same day’’ despatch 
—and guarantee satisfaction. 


Hear these unique Receivers at 


WEBB’S RADIO 


14, SOHO ST., LONDON, W.1 


Telephone: GERrard 2089 & 7308 
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‘MODEL 
H.F. 1016 
‘MAJOR’ 


Other 
Stentorian 
Speakers 


» 


Jury, 1964 


Nentorian 


THE SOUND OF TODAY! 


This new unit makes use of the high flux density available 
in the magnet system of the previous H.F. 1016 unit. A 
curved diaphragm is used with a rigid centre section 
coupled to the voice coil. The rigid coupling and the 
design of the cone termination give a balanced response 
over the whole audio range. The unit is specially suitable 
for use in the smaller type of enclosure having a volume of 
approximately |4 cubic feet. 

Specification: Chassis—die cast’ aluminium; Cone— 
graded pulp cambric surround; Cone dia.—1Qin.; Pole 
dia.—lin.; Flux density—16,000 gauss; Total flux—64,000 


maxwells; Impedance—I5 ohms. 
Price: £9. 8. 6 


Flux Density 
12,000 gauss 
16,000 gauss 
12,000 gauss — 
} 10,000 gauss 
9,000 gauss 
} 16,000 gauss _ 
| 16,000 gauss 
14,000 gauss 


10’ H.F.1012* 
8” H.F.816* 
8’ H.F.812* 
8” H.F.810 
T359 tweeter 
T816 
| T12 tweeter — 
“T10 tweeter 


£13 17: 9 
£412 9 


*These three speakers incorporate a universal 
impedance speech coil. . 


CROSSOVER NETWORKS: CX3,000 £1.13.3 
CX, 1,500 £2.2.0 CX500 £1.8.9 


WHITELEY ELECTRICAL 
RADIO COMPANY LTD. 


MANSFIELD « NOTTS - Tel: Mansfield 1762/5 


London Office: 109 Kingsway, W.C.2. 
10W W—036 FOR FURTHER DETAILS. 
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PRINTED 
CIRCUIT 
SOCKETS 


The OXLEY printed circuit sockets are designed for direct mounting 
on .l” module-printed circuit board with standard .050” diameter holes 
and accepts our standard plug Type 50P/156. 

The mounting is arranged so that test probes may be inserted in a 
plane parallel to the printed circuit board, thus permitting close 
stacking of circuit boards. Socket centres are .3” apart, and the height 
above the board is .250’. 

Sockets can be supplied from | to 10 ways; colours can be in black, 
brown, red, orange, yellow, green, blue, violet, pink, grey and white. 

When ordering, please state the type number, the number of outlets, 
and the colours, reading from left to right. 


OXLEY DEVELOPMENTS CO. LTD., ULVERSTON, LANCS. 


Telephone: Ulverston 2567. 


— 2 
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CHARACTERISTICS 


Breakdown voltage to frame 
Working voltage connector engaged 
Maximum current 

Capacity to frame per socket 
Contact resistance after 100 
insertions not greater than 

Plug extraction force greater than: 
Mounting details 

Operating temperature 
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| 5,000 V.D.C 
| 2,000 

2 amperes 
.7 pF 


-002 ohms 

1 Ib. 

See drawings 
—55° to +200°C. 
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, , Sensitivity at 
ou i e e Ssoun 250 cps, -51 dB 


250 ohm tap. Ref. 


1mw/10 dyne/cm2§ 
= « Impedances; 7 | 
0 e 50, 150 or 2502 | | 


Weight: 1lb 110z 4 


it’s built for booms 


New from Electro-Voice, USA: dynamic cardioid 
model 668, one of the first microphones designed 
specially for boom use. Not an improvisation; a 
specific. 

It has a moving coil element, Acoustalloy dia- 
phragm; a versatile filter unit, built direct into the 
slender body; wide range ‘flat’ position; variable 
treble and bass response; instantly adjustable and 
foolproof; wind shield and shock isolating mount 
are standard equipment. 


FULL DETAILS ARE AVAILABLE FROM KEF 


KEF ELECTRONICS LTD - TOVIL : MAIDSTONE - KENT - ENGLAND 
TELEPHONE: MAIDSTONE 55761. GRAMS: KEF MAIDSTONE Slee Vore=” 
Sole distributors of Electro-Voice equipment in the U.K. 
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ERe 70 AMBITIOUS ENGINEERS 


— THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 


Have you sent for your copy? [wrcy is YouR PRACTICAL INCLUDING 


ENGINEERING OPPORTUNITIES ? : TOOLS! 
is a highly informative 156-page guide to laidgtue dora FQUIPMEN ninemsn 
the best paid engineering posts. It tells serpratler mt The specialist Elec~ 
you how you can quickly prepare athome | civil Engineering, | ‘Basic’Practical and ‘Theore. ‘70Mt¢s Division of 


for a recognised engineering qualification | Radio Engineering, tic Courses for beginnersin B.J.E.7T. NOW § 


and outlines.a wonderful range of modern | ,Automotile Eng., Minceaee aie eG ales ee josie tis WR 
Home Study Courses in all branches of | Production Eng... Gatioliiaateute ExaniS > Thome antth eeacWeal ie 
Engineering. This unique book also gives Building, Plastics, R.T.E.B. Certificate equipment. bo Sew 
full details of the Practical Radio & Elec- | Praushtemanship, Fear en iar Ask for details. & 
tronics Courses, administered by our Set Radio & Television Servicing PRO LE LT oe 
Specialist Electronics Training Division— GET SOME Practical Electronics oteRe ie ek 
the B.I.E.T. School of Electronics,explains | LETTERS AFTER Seg peal SCHOOL OF ne 
the benefits of our Employment Dept. and YOUR NAME! ELECTRONICS 
shows you how to qualify for five years Se 2 Se 


promotion in one year.. ane POS COUPON NOW 7) 


We definitely Guarantee aM . Deis aTeRURt oeeen EOE as : 
A.1.0.B be RING OPPORTUNITIES” 

66 ee 939 ran 

NO PASS — NO FEE aeons @ (Write if you prefer not to cut page) 

Whatever your age or experience, you cannot afford City & Guilds 

to miss reading this famous book. If you are Gen. Cert. of Education a NAME FS rancor acct oath Gav asacdaaraccecea ne eebeeeoes es eeneeee 

earning less than £25, a week, send for your c., etc. 1 | i 

copy of “ENGINEERING OPPORTUNITIES” ADDRESS 

today—FREE. | Ate OP eeeene senses veered tnaseeeencenaranee seuss esesee ees 


rere eritirer ei ttiititririirriiiriiiiriiiiii ory 


BRITISH INSTITUTE 
OF ENGINEERING TECHNOLOGY ea nmmutuiniinnniiininnt 


(Dept. SE/22 ),29 Wright’s Lane, London, W.8 , susvectorexam 


GB STHATIINTERESTS. ME S-ecce-cce-s-essetssssnsececssecssscusscuscagecnsenseshecueeegecstenserascnnsct 


THE B.1.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE 
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Enthoven Preforms. Solder preforms 
make for faster, more accurate and therefore 
cheaper soldering. Enthoven are leaders in 
the design and manufacture of solder preforms, 
and offer a wide range of alloys, both cored 


and solid, in the form of rings, washers, 


discs, shims, strips and ribbon. 


“ENTHOVEN 


SOLDERS LIMITED 


t-.----. Sales Office & Works: Upper Ordnance Wharf, 

: Rotherhithe Street, London, S.E.16. BER 2014 
seceseese---4 Head Office: Dominion Buildings, South Place, 
London, E.C.2. MONarch 0391 : 


ao oe ee 


forms among them. 
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Enthoven are always ready to discuss any 
industrial soldering problem, and, if 
necessary, to design special preforms in the 
light of your requirements and of their long 
experience of precision soldering techniques. 


This free booklet 
describes the com- 
pleterange of 
Enthoven — Solder 
Products . . . pre- 


Ask for a copy. 
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“THOUGH THE WORKING WEEK IS SHORTER WITH 


WAGES AND MATERIALS EVER MORE COSTLY” 


MAXI Q Thanks to you, our Customers who purchase in ever-increasing 
igre numbers, we are still able to offer the finest ever coil packs 
without increased prices. 


CP.3/370 pF and CP.3/500 pF. These 3 waveband Coil Packs are 
available for use with either 370 pF or 500 pF tuning condensers. yr cP4/ iE & CP. . 4/ M 
The coverages are: Long Wave 800-2,;000 metres. Med. Wave 
200-250 metres, Short Wave 16-50 metres. Designed for use with 
“© MAXI-Q” glass scale type S2. Retail price of each unit 32/-, 
plus 5/4 P.T.—total 37/4. ; ne 
CP.3/G. As above with Gram. position, suitable for use with 
500 pF tuning condenser, 39/- plus 6/6 P.T.—total 45/6. 

CP.3/F. This Coil Pack is for use with a 500 pF tuning condenser 
and covers the standard, Long, Med. and Short wavebands with 
the addition of the band 50/160 metres. This covers the Trawler. 
band, Aeronautical and the 80 and 160 metre Amateur bands. 
49/- plus 8/2 P.T.—total 57/2. 

CP.3F/G. As CP.3/F but with Gram. position, 57/- plus 9/6 
P.T.—total 66/6. : 

CP.4/L and CP.4/M. These compact 4-station Coil Packs are 
available for either 1 Long Wave and 3 Medium Wave Stations 
(CP.4/L) or 4 Medium Wave Stations (CP.4/M). ‘They are fully 
wired and require only four connections for use with any standard 
frequency changer valve. 25/- plus 4/2 P.T.—total 29/2. 


CP.4L/G and CP.4M/G. As CP.4/L and CP.4/M but with provision for Gram. position. 31/- plus 5/2 P.T.—total 36/2: 
See Technical Publication DTB.9 for details of all Coil Packs, 1/6. g 

GENERAL CATAI OGUE covering full range of components, send 1/6 in stamps or P-O. PLEASE SEND S.A.E. WITH ~ 
ALL OTHER ENQUIRIES. 


DENCO (CLACTON) LTD. Dept. (W.W.) 357/9 Old Rd., Clacton-on-sea, Essex 


WORKS HOLIDAY: Goods cannot be despatched from 25.7.64 to 10.8.64 inclusive. 


TECHNICAL TRAINING by 


: @ S$ IN RADIO, TELEVISION AND 
ELECTRONIC ENGINEERING 
Opportunities in Radio Engineering and allied professions await 
the |C Strained man. |:CS Courses open a new world to the 
keen student. 
RADIO AND TELEVISION ENGINEERING 
RADIO AND TV SERVICING 


ELECTRONICS, COMPUTERS & 
DATA PROCESSING, etc. 

i CS Courses give very real help to the man setting up his own 
business or engaged on the technical-side of the radio industry, 
Examination Courses for :—Institution of Electronic-and Radio 
Engineers, City & Guilds TELECOMMUNICATION TECH- 
NICIANS, C. & G. Radio & TV Servicing (R.T.E.B.), and P.M.G. 
Certificates in Radio-Telegraphy, C. & G. Radio Amateurs. 
NEW PRACTICAL-RADIO COURSES 
Build your own 5-valve superhet radio receiver, Signal Generator, 
High quality Multitester and Transistor Portable. 
POST THIS COUPON FOR FREE PROSPECTUS 
And find out how | CS can train you for a successful career in 
Radio, Television-and Electronics. 
MEMBER OF THE ASSOCIATION ; 
OF BRITISH CORRESPONDENCE COLLEGES. 


WHY PAY ££££’s MORE 
FOR SUPER REGULATION 
YOU MAY NEVER NEED? 


FIXED or VARIABLE High Current outputs of 
12-24v. up to 24A standard (other units available 
to order). 


Ripple content negligible. Impedance and regu- 
lation equivalent to accumulator performance. 
Output impedance .4 ohm at 100 c/s. Effective 
resistance .| ohm. Inadvertent ‘“‘ short ’’ protec- 
tion. Long life. Silicon rectifiers, fully smoothed, 
sustained performance low impedance. 


STANDARD APPLICATIONS. OPERATING 
AND SERVICING TRANSISTORISED EQUIP- 
MENT. MOBILE V.H.F. R/TEL., D.C. MOTORS, 
RELAYS, INDUSTRIAL POWER, etc., etc. DIRECT 
FROM A.C. WITHOUT THE USE OF ACCUMU- 
‘LATORS 


PRICES: £14.16.0 to £131.5.0 


Please write to department 
C.3b for DC power supply 
leaflet. 


Valiadso 


International Correspondence Schools 


INTERNATIONAL l (Dept. 222), Intertext ‘House, ‘Parkgate | 


Road, London, S.W.1 I. 


Prrerretrrrrrr terre e i eee r re eee rary 


SCHOOLS | WTIDRESS (558 asec | . 
s LIMITED 
| Block ‘Capitals Please | 250VRU/30/20 
E : Browells Lane, Feltham, Middx. Tel: Feltham 4242 
UA-AWHOLE WORLD | on jpeateieln releiaarreitice tn ET i 
of KNOWLEDGE for NAP Reem EON SE Pin he aAREcE Ono ae ei OCS 7.64 pase besi73 , : 


the KEEN STUDENT aa L 
10WW—041 FOR FURTHER DETAILS. | ; 10W W—042 FOR FURTHER DETAILS. 


having our complete NKT 400 power and 
| NKT300 Intermediate power range in stock, to 
| ‘meet your immediate requirements. Really big 
orders require time, naturally — but not as Data sheets for all types from NEWMARKET TRANSISTORS LTD, 


We’ ve yet to hear of a company that meets 
“orders faster than Newmarket Transistors Ltd. 


Juty, 1964 ; WIRELESS WoRLD west 


QUICKE 


!!READ NO FURTHER!!! 


As transistor specialists we make a point of 


: . ’ " ° Nes 


DENMARK: Oskar Pade, 4 Ingersvej, Charlotteniund, Copenhagen. FINLAND: Insinooritoimisto Pluton, Kirstinkatu. SA Helsinki 12. 
SWEDEN: Forslid & Co. A B., Radmansgatan 56, Stockholm. NORWAY: H. Meltzer & Co., Rahasgaten 17, Oslo 1 
10W W—043 FOR FURTHER DETAILS. 
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A brilliant new range 

of small speakers by R&A 
3” x 32” round 
6" x 4” and 8” x 5” elliptical 
5” pincushion. | 

And a new range of 

8” x 12” units giving 

higher fidelity at little 


more than standard prices, 


LOUD SPEAKER MANUFACTURERS TO THE RADIO INDUSTRY SINCE 1930 


REPRODUCERS AND AMPLIFIERS LTD. 
WOLVERHAMPTON, ENGLAND. 
10W W—044 FOR, FURTHER DETAILS. 


NOMBREX INSTRUMENTS 


HAVE BEEN SUPPLIED TO 
United Kingdom Atomic Energy Authority 


Department of Scientific Research 
Nuclear Physics Laboratory 


Netherlands Post & Telephonic Commun. 


Far East Broadcasting Corporation 
Wide Range Transistorised ran r a Wide Range Transistorised 
INDUCTANCE BRIDGE 66 | British Broadcasting Corporation C.R. BRIDGE—Model 62. 


4 ranges—IuH to 100H Ministry of Aviation War Office’ 6 RANGES IQ to 100 MQ 
i : Medical Research Council Admiralt y Ail soot 
% Inductance within 5%. i ; Y %& Visual’ null indicator. 
3c Measures f and tan 5, G.P.O. Engineering Department $e Power Factor check. 
% Direct calibration. Oxford University London University tc Electrolytic leakage test. 
3 Miniature meter balance. Cambridge - Edinburgh a % Battery operated. 
£18 .0.0 including battery. | Newcastle os Durham Fah £8.7.3 including battery. 
Post and packing 3/6 extra. | Capt Town f Bristol Post and Packing 3/6 extra. 
H.P. 40/- d it d 24/- 
H.P. £5 Deposit, 49/- monthly. | Pretoria Pe Natal ‘ See eposit and 24/ 
London County Council ILC.1. Ltd. 
TRADE AND pio qemmmninemimmae Efe t : SEND S.A.E. 
EXPORT ENQUIRIES and other scientific and technical institutions through-- FOR FULL 
INVITED ie ee or TECHNICAL LEAFLET 


NOMBREX LTD. owision™”* ““exourn, bévon. PHONE 3515” 


10W W—045 FOR FURTHER DETAILS. 
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BUY QUALITY 


AERIALS if, GREENLINE 


mark 


at END-FIX EDGE 
CONNECTORS 


THE RIGHT 
TRADE PRICE 


Take a look at our trade prices 


BAND I, Ill, & COMBINED AERIALS 


Boxed in lots:of six 


BAND I 
3 Element Senior. Head only with clamp ......... 48/- 
3 Element Senior. Chimney Mounting Complete 89/6 
4 Element Senior. Head only with clamp......... 56/3 
4 Element Senior. Chimney Mounting Complete 98/9 


BAND III 


3E Wall or Universal Clamp Mounting............ 15/9 
5E Wall or Universal Clamp Mounting............ 19/6 


6E Wall or Universal Clamp Mounting............ 22/- 

8E Wall or Universal Clamp Mounting............ 29/6 

10E Wall or Universal Clamp Mounting......... 35/9 

Twin 5 Head Only with Universal Clamp......... 39/6 aerial 
Twin 6 Head Only with Universal Clamp......... 43/6 The separate 


Twin 8 Head Only with Universal Clamp......... 


BAND I & Ill COMBINED 
Dipole’ =0 13 Loft: Mounting <.enc..0..cecetsscecascs 10/6 


end-fix provides ways 
from 5 to 38 


Dipole:--5 Loft: Mountinge is. cccscacseessiccccosses 11/6 
Dipole + 3 Chimney Mounting Complete...... 27/3 
Dipole + 5 Chimney Mounting Complete...... 29/9 
Dipole ~- 7 Head Only with Universal Clamp... 22/3 


Dipole + 7 Chimney Mounting Complete...... 32/3 
H + 5 Head Only with Universal Clamp......... 32/- 


H + 5 Chimney Mounting Complete............... 42/- AR 
H + 7 Head Only with Universal Clamp......... 34/6 A . : : : 

Fe Fichimney) Mounting Completels. 4... 44/6 This new Cinch Greenline Series features unique, snap- 
H + 9 Head Only with Universal Clamp......... 37/- | in, end-fix mouldings, allowing a complete range of 
H + 9 Chimney Mounting Complete elelatelstey > sade’s 48/6 connectors with any number of ways from 5 to 38 


H + Twin 6 Head Only with Universal Clamp 57/ 


H ++ Twin 6 Chimney Mounting Complete...... 112/6 inclusive. The diallyl phthalate mouldings house bifur- 


cated contacts in gold, silver, or nickel-plated phosphor 
bronze, giving low insertion forces and minimum wear. 
Contact edges are chamfered to avoid scoring of circuit 
pads. Solder slot, printed circuit, and wire-wrap termi- 
nals are available. 


CARR [ASIENER GO Li 


the firm with the best connections 
Stapleford, NottinghamT elephone Sandiacre 2661 Qieh 


Prices quoted apply to England, Scotland and Wales. Agents for 
Northern Ireland are: 

Calderwood & Hamilton, 86a Scotch St., Dungannon, N. treland 
Write for our illustrated catalogue, which lists full range of 
aerials and products at highly competitive prices, to: 


ELCOT LANE, MARLBOROUGH, 


WILTSHIRE 
Telephone: MARLBOROUGH 657/8 York House, Empire Way, Wembley, Middlesex 

Tel: DiLigence 1255/9 
Crossford Court, Dane Road, Sale, Cheshire Tel: Sale 4213/4 
10W W—046 FOR FURTHER DETAILS. 10W W—047 FOR FURTHER DETAILS. 


MANUFACTURERS OF MACHINES FOR 


WIRELESS WORLD 


AUTOMATIC & HAND 


COIL WINDING, 


LAYER, WAVE AND 
CONTINUOUS STRIP 


WINDING 
REEL CARRIERS (Light & Heavy) 


Machines supplied to customers’ 
requirements. 
Your enquiries are invited 


ETA TOOL CO. 


(LEICESTER) LTD. 
29A WELFORD ROAD, LEICESTER 


Phone 56386 


10W W—048 FOR FURTHER DETAILS. 


ELECTRONIC COMPONENT 


DISTRIBUTORS 


287/289 EDGWARE ROAD, LONDON, W.2. 
Tel: PADdington 5891/7595 


We shall be pleased to quote for all your component requirements 


BLANK CHASSIS 


SAME. DAY SERVICE 
Of over 20 different forms made up to YOUR SIZE. Order 
EXACT. SIZE you require to nearest. 74th. 

(Maximum length 35in., depth 4in.) 
Specials dealt with promptly. 
SEND FOR ILLUSTRATED LEAFLETS 

or order sraight away, working out total area of material 
required and referring to table below which is for four-sided 
chassis in 18 s.w.g. (for 16s.w.g. add 7th). 


48 sq. in. 4/- 176 sq. in 8/- 304 sq. in. 12/— 
80 sq. in. 5/- 208 sq.in. 9/— 336 sq. in. 13/= 
112 sq. in. 6/- 240 sq.in. 10/- 368 sq.in. 14/- 
144 sq. in. 7/- 272 sq.in. UI/- and pro rata. 

P. & P. 2/6 P. & P. 2/9 P. & P, 3/-. 


Discounts for quantities. Finishes arranged for quantities of 
25 or over. 

FLANGES (tin., 3in.), 6d per bend. 

STRENGTHENED CORNERS I/- each corner. 

PANELS: Any size up to 3ft. at 4/6 sq. ft. 18 s.w.g.; (16 s.w.ge 

5/3). Plus post and packing, over £2 free. 


‘CHASSIS and CASES| 


4x4x 4* 
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TRANSVERTERS 
(TRANSISTORISED D.C. CO NVERTERS) 


2 KW. Peak Starting. 650 W. Continuous. 
50-60-400 c/s. or D.C. from 12-24-50 v. Battery. 
Up to 93% Efficiency. Polarity Reversal Pro- 
tection. Square or Sinewave. Up to 300% 
Instant Overload Capacity. Manually Controlled. 
Frequency. Reed Type Indicator. Remote 
Control Facilities. 


Applications: Static ‘‘ No-Break ’’ Standby 
Power Supplies; For Vital System(s) Protec- 
tion, e.g. V.H.F. Transmitters: Industrial 
Processes; Control-Alarm-Warning Systems: 
Mobile Use of Counters; Sig./Gen. Recorders— 
U/V Sound; Oscilloscopes and Lab. Gear in 
Marine and Aircraft (K114). 


Range of models available 


- with prices from £11-£90. 


Please write to department C.10 
for transverter leaflet. 


. Valradio LIMITED 


the D.C. conversion specialists since 1935 


BROWELLS LANE . FELTHAM . MIDDLESEX 
Telephone: FELTHAM 4837 


Valradio and Stereosonoscope are the registered trade 
marks of Valradio Ltd. 


10W W—050 FOR FURTHER DETAILS. 


CASES 


ALUMINIUM, SILVER HAMMERED FINISH 


Size - Price Type Size Price 

aap aoereeeaabs se 9/6 ¥ Sixe Cine: 6®" |S. a... comenmeh ane ee pee 

5x 44 x 4h eee 14/6 Wee H236 Ti 36: Th. Cotte ascent 39/- 

Bix 6X6. cecctcudovascees 20/- YES BDF see SE ee eee 44/- 

15x19 x: Deca ocakene 42/6 2 Fo APSE ae Fie FEy oc Sonecnemepeness 46/- 

Surat ee eases ee 19/6 Ze ANF AOKI eivrecanscesese ) MOSfe 

i MOF Aas. ait fle, eee ee a a 32/6 Z BD NOx SE ciecskbieceas, Olan 
HS: 9 iB eee eee ess. 42/- *Height. 


Plus post and packing (over £2 free). 


Type U has removable bottom or back. Type W removable front, Type ¥ 
all-screwed construction, Type Z removable back and front, Sula: tera 


BS 


» 
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mple, Efficient, Reliable, Lightweight 


“The BCG.30-Military HF packset conforms with DEF 133 Joint 
ation and is the first to combine a high power 
l-up weight genuinely low enough to be car- 

ier with full battle order. The eee ta of 


TURES xX Over 20 watts RF Power—entirely 
Complete station weight only 35 Ibs. * 18 

fel channels and full free tuning * Phase 

, on RT, and CW X Battery drain only 

feito ek Multi- role flexibility provides manpack, 


t 

batteries SK Lightweight aerials for both ground and skywave 
peratign * A full range of lightweight supporting equip- 
ent; hand generator, petrol engine generator, mains and 
vehicle battery powered chargers, vehicle adaptor kits for 
eemanent and temporary installation, remote controls, aerial 
stmast weighing only 15 Ibs. * A low power 2 watt station is 

also available. 


BRITISH COMMUNICATIONS CORPORATION LTD. 


SOUTH WAY, EXHIBITION GROUNDS, WEMBLEY, MIDDLESEX 
Telephone: Wembley 1212. Telegrams: BEECEECEE WEMBLEY 


10W W—006 FOR FURTHER DETAILS. 


BRITAIN’S FIRST 
ENTIRELY 
TRANSISTORISED 
HIGH POWER 
LIGHTWEIGHT 
MILITARY 

H.F. PAGKSET 
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CC.300 MOBILE V.H.F. F.M. 


RADIOTELEPHONE 


The Type CC.300 radiotelephoneisaV.H.F.F.M. mobile equipment 
specifically designed to meet the severe environmental conditions 
encountered in an equipment designed for use on motorcycles. 
The CC.300 is completely waterproof and is recommended for 
such application as locomotives, fork lift trucks, cranes, fire 
tenders, agricultural and earth moving appliances. 

Ancillary items include an Extended Control Unit which may be 
separately mounted in a position convenient to the operator. 


Special Features: + Frequency Range 35—175 Mc/s + Choice of 6channels * 15 watts Power Output + Marine version available 


COMMANDO RANGE 


COMMUNICATION — 
THE KEY TO EFFICIENCY 


The Key to the success of Cossor Communications System 
Planning is undoubtedly the Commando Range of Radio- 
telephone equipment. This complete range of highly 
developed equipments employing the very latest circuit 
techniques utilises a new modular system of construction 
quite unique in the field of radiotelephony. 

All small signal applications are confined to a number of 
printed circuit boards which may be removed for servicing 
or replacement in a matter of moments. 

In addition great attention has been paid to the mechanical 
design of all housings and ancillary units so that each 
equipment in the range is ideally suited for the intended 
operational environment. 


10W W—007 FOR FURTHER DETAILS. 


ENGLISH ELECTRIC 


WILL USE 


HIGH POWER 


EEV 25 kW klystrons are being sup- 
plied to the British Broadcasting 
Corporation for use in the new 
UHF transmitters. 


Full information on these and other 
high power klystrons manufactured 
by EEV is available on request. 


10W W—008 FOR FURTHER DETAILS. 


ENGLISH ELECTRIC VALVE COMPANY LIMITED 


AGENTS THROUGHOUT THE WORLD | Chelmsford, England. Telephone; Chelmsford 3491 
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ILIFFE 
books 


] 


PRINCIPLES OF TRANSISTOR 
CIRCUITS 2ND EDITION 


Introduction to the design of amplifiers, receivers 
and other circuits 


~S. W. Amos, B.Sc. (Hons.), A.M.1.E.E. 


A thoroughly revised and enlarged edition of this already 
popular book. New sections include a description of drift 
transistors and details of controlled rectifiers; and among 
the many new and revised figures is one of a complete 
circuit of a transistorised V.H.F. receiver. The first 
two chapters, which have been completely rewritten, deal 
with the basic properties of transistors, but the main 
emphasis of the book is on circuit design. Among topics 
discussed are the determination of such quantities as 
input resistances, stage gain, optimum load and power 
output. 


21s net BY POST 22s 210pp 125 diagrams 


PRINCIPLES OF SEMICONDUCTORS 


Introduction to* the properties and applications 
of semiconducting materials 


M. G. Scroggie, B.Sc., M.I.E.E. 


Covers the many applications of the use of semiconduct- 
ing materials and does not limit itself to the study of 
transistors. There are over 100 graphs and line drawings, 
and 12 pages of photographs illustrating the width of the 
semiconductor field. 

The introductory chapter gives a general survey of 
semiconductors and the simple theory of their peculiar 
properties. The author then discusses the action of 
typical semiconductors and of the various types of 
junctions. The final chapters give illustrations of the 
applications of semiconducting materials, examples of 
which include transistor diodes and rectifiers, tunnel and 
zenner diodes, phototransistors, solar cells, varistors and 
thermistors. 


21s net BY POST 2Is IId_ 156pp illustrated 


from leading booksellers 


ILIFFE Books Ltd. 


DORSET HOUSE STAMFORD ST LONDON S.E.1 


10W W—009 FOR FURTHER DETAILS. 
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\ Advance” bring you five low 
\\ frequency signal generators 
These five instruments are built to take hard use and 


some provide both sine and square wave outputs with 
minimum hum and noise content at all signal levels. 


H1 a signal generator covering the frequency range 
15c/s to 50kc/s. The instrument is accurate to +1% 
or +1c/s, whichever is the greater, and the extremely 
stable frequency output can be either sinusoidal 

or square wave. Frequency stability combined with 
robust construction make the H1 a very suitable 
instrument for laboratory and field use. 


Nett price in U.K. £40 


J1 a robust sine-wave signal generator 

providing frequencies between 15c/s and 50kc/s ata 
maximum level of 1W. The output voltage is 

variable up to a maximum of 25V r.m.s. with a source 
impedance of approximately 6002. A 20dB 60002 
Attenuator is incorporated which also provides a more 
accurate source impedance if required. 

An output of at least 0.5W is available at the 50 
terminals which can drive the Advance Vibrator V1. 


Nett price in U.K. £42 


Service Approved—J1A (Type CT433) 
Joint Service Catalogue No. 6625-99-943-4059. 


J2 this instrument is identical to the J1 with the addition 
of a first grade 2in. square meter, calibrated from 

0 to 40V a.c. The meter conforms to B.S./1954 and is 
provided with a knife edge pointer. 


Nett price in U.K. £47 


$G81A a wide range signal generator—15c/s to 
200kc/s—providing a maximum output of 1W into 6000 
with frequency accuracy of +1% +1c/s on the lower 
ranges and +2% on the top range. Output voltage 

may be varied between 20mV and 25V r.m.s. into 6009. 
Output impedance is 6002 centre tapped, balanced 

or unbalanced with respect to earth or 3009 unbalanced. 


Nett price in U.K. £110 


ADVANCE ELECTRONICS LIMITED, INSTRUMENT DIVISION 


Roebuck Road, Hainault, Ilford, Essex. Tel: Hainault 4444 
$ Al/12A 
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Bullers ceramics 


for the ELECTRONIC INDUSTRY 
(and Electrical Appliance Manufacture) 


W/)} : 
[== hand built 
for quality 


' é 


CRAFTSMAN 
2-SPEED 
TURNTABLE 3 


331, 45 r.p.m. gi 


£17.2.110 


Inc. Tax. 


Frequelex—for high-frequency insulation. 


CRAFTSMAN 
3-SPEED 
TURNTABLE 


334, 45 r.p.m. 


£22.19.6 


Inc. Tax. 


Refractories for high-temperature insulation. 


SAU. Pcl UP ARM & SHELL. 


s . Inc. Tax. 
a7 lifting device) 
0 Inc. Tax. 


| CRAFTSMA 


N 
OMNI DIRECTIONAL SPEAKERS 
MAJOR £21 . 7 = 4 Inc. Tax. 


MINOR £13 . 4 = 1 Inc. Tax. 
STEREO ee TYPE SCU.1 Bullers porcelainfor general iswal 


. = Incnhax 


Meticulous care in manufacture, high quality mate- 
rial, with particular attention applied to dimensional 
precision and accuracy, explain the efficiency and 
ease of assembly when using Bullers die pressed 
products. Write today for detailed particulars. 


BULLERS LIMITED 


Milton, Stoke-on-Trent, Staffs. 
Phone: Stoke-on-Trent 54321! (5 lines) 
Write for illustrated leaflets to: Telegrams & Cables: Bullers, Stoke-on-Trent 


A R SUGDEN & C0 (ENGINEERS) LTD London Office: 6 Laurence Pountney Hill, E.C.4 
ARI i z Phone: MANsion H 997! 
- MARKET STREET, BRIG» ‘HOUSE, YORKSHIRE aE gS ors 

10W W—052 FOR FURTHER DETAILS. 10W W—053 FOR FURTHER DETAILS. 
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you need. 


* |LLUMINATED 6 DIGIT DISPLAY 
* TIME, PERIOD AND FREQUENCY MEASUREMENT 

# 100mV SENSITIVITY 

* PRINTOUT FACILITIES 

* CRYSTAL OSCILLATOR ACCURACY + 1 PART IN 108 
* OPERATING TEMPERATURE 0 — 45°C 


PACKED AND DELIVERED IN UNITED KINGDOM 


For full information write today for Leaflet 231D1 


PR/A/CIAIL | 


DIGITAL INSTRUMENTATION 


RACAL INSTRUMENTS LIMITED, WESTERN ROAD 
BRACKNELL, BERKS. TELEPHONE: BRACKNELL 947, TELEX 


10W W—054 FOR FURTHER DETAILS. 
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RECTIFIER SETS 


pidehtiedal Bote 150 kW 

AND FIXED OR 

3 PHASE} VARIABLE. OUTPUT 
| PHASE & 3 PHASE 


Electro-Plating, Plasma, Arc 
0.5 KVA Welding, Electro-Magnets, 
TO Carbon Arc, Battery Charg- 


ing and other uses. 
250 KVA 


Plasma Arc Sets and other 
specialized equipment for 
gas, vacuum and powder 
techniques. Power Control 


TRANSFORMERS by camaeabig, Somenes tne 


HIGH CURRENT 
TRANSFORMERS 


|. Phase and 3 Phase 


Output currents of 
hundreds or thousands 
of amperes for Fur: 
naces, Rectifier Sets, 
Heat Runs, Short Cir- 
cuit Testing and other 
uses. — 


Examples: 5V300A, 
10V1,000A, 
20V3,000A, 
5V6,000A. 


WIRELESS WORLD 


Variable Output 
D.C. Sources 


- Low Voltage High Current Rectifier Sets. 


Jury, 1964 3 


Y 64STEP ONLOAD 
OLTMOBILE awe 


AUTO- 
TRANSFORMERS 


Output 1.6% to 100% 
or 125% of input volts 
in 64 steps or 80 steps. 
A control device for 
many — loads—resis- _ 
tance furnaces, rec-_ 
tifier sets, battery 
charging,  anodising, 
heating and other uses. 

1 Phase and 3 Phase. 
18 Models. 


Output currents from 
20 A to 200 A. : 


HARMSWORTH, TOWNLEY & CO. 


_- 2 Harehill, Todmorden, Lancs. 
Telephone: Todmorden 602 : 
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THE 


“FULL-TIME COLLEGE COURSE 


_ PEMBRIDGE 
COLLEGE 

OF ELECTRONICS 
PROVIDES TRAINING 


IN RADIO 


AND TELEVISION 


IN RADIO AND TELEVISION 


Our Course has now been extended to sixteen 
months’ duration to include theoretical and practical 
instruction on transistor television receivers, U.H.F. 
television receivers and colour television. 

Next Course commences 2nd September, 1964. 
This Course is recognised by the Radio Trades 
Examination Board (R.T.E.B.) for the Radio and 
Television Servicing Certificate examinations. 
Provides excellent practical experience on valve 
and transistor radio receivers and all well-known 
makes of television receivers. 


To: 
The Pembridge College of Electronics (Dept. P10) 
34a Hereford Road, London, W.2. 


Please send, without obligation, details of the 
Full-time Course in Radio and Television. 


Name Se Tee SEG oO ioe eee) Ae EN ee 


Address sits Sue Ss g ie acenew Sea me 


ee ee | 
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from ANDERS to industry 
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meters made to measure 


“here are many famous users of the Anders service—a 
service designed to give the speediest possible delivery of 
even the most unusual meter requirement. The Anders 


Instrument Centre has unique facilities for supplying non- ' 


standard meters of all types, from 14” miniatures to the 
largest switchboard meters, specially calibrated and tested. 
For immediate delivery, Anders carry huge stocks of stan- 


AWOERS 


dard meters of all well-known makes and types. New ranges 
are constantly being added—Anders are now sole UK 
agents for the famous Frahm vibrating reed frequency 
meters’ and tachometers. 234” miniature hermetically-sealed 
instruments to large panel-mounting meters with accu- 
racies of 0.1%. 

For full details of the Anders service, please write or ’phone 


ELECTRONICS LIMITED 
103 HAMPSTEAD ROAD, LONDON N.W.1. TELEPHONE: EUSTON 1639 


Contractors to GPO and Government Departments. Ministry of Aviation approved. 
METERS, EL#&CTRONIC AND TEST EQUIPMENT TO INDIVIDUAL SPECIFICATIONS 
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_ Measurement of — 
| Harmonic Distortion 


~ One of the most essential measurements necessary 

_ inahigh quality audio system is that of simple harmonic 
distortion. It is impossible to do serious development 
work. on anything in high quality audio without mea- 
surement of this fundamental parameter. 


.~ RADFORD make the most advanced audio equip- 
ment in the world, and in order to do this it was 
found necessary to develop measuring instruments 
of a superior performance than those existing. The 
Low Distortion Oscillator and Distortion Measuring 
Set were designed by audio engineers knowing the 
requirements of such apparatus in audio engineering. 


- © The Low Distortion Oscillator generates sine waves 
of extreme purity from 5 c/s to 250 Ke/s. The instru- 
ment also contains a valve millivoltmeter, a squareing 
circuit which will produce a clean 250 Kc/s square 
wave, and a switched ‘T’ 110 dB 600 ohm attenuator 
with facilities for continuous interpolation. The dis- 
tortion of the oscillator is less than 0.005% at mid- 
band frequencies from its 600 ohm output attenuator. 
It is also capable of a very low distortion output of 
about 0.001% or below from the 10K ohm output 
position at mid-band frequencies. 


The Distortion Measuring Set is a complementary 
equipment, and is capable of measuring extremely low 
distortion content. The most sensitive range on the 
instrument is 0.01% f.s.d. On this range it is possible 
to get an accurate measurement of 0.002% distortion 
and an indication of the order of 0.001% distortion. 


The design of these instruments is described in 
leaflets which are available upon request. 


Prices: Low Distortion Oscillator. £95. 
Distortion Measuring Set. £75. 


RADFORD ELECTRONICS LID. 


Ashton Vale, Estate, Bristol, 3. Tel. 662301/2 


: 
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NO COMPROMISE 


... for the best 
in Audio 


Every link in the 

chain is as vital as the 
next when it comes - 
to getting the best ia 


High Fidelity and the — 
tape recorder is no 
exception. 

The Brenell range of 
three basic machines, 
which covers prac- 
tically every 
requirement, has an 
enviable reputation 
-for quality of per- 
formance, ease of 
operation, versatility 
and solid 
dependability. 


BASIC SPECIFICATION 
(applicable to all 3 models) 


4 speeds IZ, 33, 74 and 15 i.p.s. - 3 independent motors. 
interlocked 
superimpose control 


(capstan drive-hysteresis synchronous) 
controls -: pause control 
87” reels - fast rewind (1200 ft. in 45 seconds). 


Write for full details to the sole manufacturer: 


BRENELL ENGINEERING CO. LTD. 
la DOUGHTY STREET, LONDON, W.C.I. 


. Telephone: HOLborn 7356 (3 lines) 
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30 pages of facts and figures on 129 separate single-unit 
designs for standard and non-standard voltages, 50—60 c/s, 
A00c/s and other frequencies, dual-ouptut models and 
narrow-range linear types. Standard varieties and con- 
structions derived from these include ganged assemblies for 
geries, parallel and 3-phase operation, motor-driven and 
bil-immersed types etc. providing the huge range of over 
3010) models to suit virtually every'requirement—the largest 
range of variable transformers available today! And this 
does not include custom-built ‘specials’. 

Jn addition, the catalogue contains information on defini- 
tions, terminology, applications, circuits, operation and 
maintenance. No one concerned with the control of a.c. 
voltage—or of current, power, heat, light, speed —can 
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your 


guide to 
the widest 
variable : 
transformer 
range of , 

all... 
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afford to be without this fully illustrated, informative Variac 
catalogue. 


Write for your copy— 
free on request to Publicity Department, Hoddesdon. 


CLAUDE LYONS LID 


Valley Works, Hoddesdon, Herts. 
76 Old Hall Street, Liverpool 3 


Hoddesdon 4541 
MARitime 17617 


Telex 22724 
Telex 62181 


Variac—the original and best variable transformers. Made in 
England by The Zenith Electric Co. Ltd. London, and exclusively 
distributed in the United Kingdom, Eire and British Colonies by 
Claude Lyons Ltd. 


C143 


10W W—060 FOR FURTHER DETAILS.. 


AIR OPERATED TELESCOPIC MASTS 
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SOME APPLICATIONS 


Radio Aerials 
Meteorological Instruments 
Microphones 


- T.V. Cameras 


Floodlighting 


~~ Aircraft Landing eae checks and 


calibration 


- BRIEF INFORMATION 


Extended heights: 16-100 feet 
Lifting Capacity: 1-200 Ib. 


_ Material: High Tensile Light Alloy 


Full range of attachments for mount- 
ing masts on vehicles or in open 
country ° 


- Air supply taken from hand -pump, — 


air compressor or air bottle through 
special conecel: valves” 4 


EACH . MAST. BACKED BY 
THE EXPERIENCE WHICH 
HAS MADE CLARK THE FIRST 
CHOICE 


Write for Pocket ‘Catalogue today. 


A. N. CLARK (ENGINEERS) LIMITED 
Binstead, Ryde, Isle of Wight } 
(Formerly of Merton, London, S.W.19: 


<TerpherS RYDE 3691 
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COMPACT REGULATORS 
FOR INFINITELY 
VARIABLE | 
SPEED CONTROL... 


Berco SR range 


oo LAN 


JUIN LL 


Cnn 


iH 


a 


A new range of motor Speed Controllers for 
building into machinery, machine tools, conveyors 
and processing machines of all kinds. This 
speed control is light, convenient to install and 
enables shunt-wound machine characteristics to 


~ be fully exploited. SR controllers provide good 


speed/torque regulation with infinitely variable 
smooth variation from zero to full speed—com- 
plete reliability—minimum maintenance. More 
compact and economical than mechanical variable 
speed drives. Good delivery. Suitable for motors 
up to + H.P. 


Please phone or write for List MT 1615D. 


\ The British Electric 
Resistance Co. Ltd. 


Queensway: Enfield: Middlesex 
Telephone: HOWard 2411 
Telegrams: VITROHM Enfield 


group of companies 


SAA 
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5 Ranges D.C. voltage to 1000V - 5 Ranges 
D.C. current to 10 Amps -: 5 Ranges A.C. 
voltage to 1000V - 3 Ranges Resistance to 20 
Megohms - d.b. scale - Sensitivity on D.C. 
volts 20,000 ohms per volt - Accuracy better 
than 3% - Sensitivity on A.C. volts 2,000 
ohms per volt: Accuracy better than 4%. 


All materials and components of highest quality 
meeting all relevant B.S.S. The voltage ranges 
and the three lowest ranges of current and the 
ohms ranges employ adequately rated high 
stability resistors mounted on a high quality 
printed circuit. Range selection is obtained by a 
multi-card 12-way selector switch for all ranges 
excepting the 100mA, A1 and 10A ranges and 
the 1000v AC and DC ranges which are selected 
by appropriate sockets on the face of the instru- 
ment. The batteries for the resistance ranges are 
contained in a separate compartment access- 
ible from the rear of the case and are safely 
sealed by a double wall from the 50uA movement. 


Dimensions: 33” x 52” x 23” including knob. Weight: 21 ozs. 


ONLY $1 0.5.0 including 2 plug-in test leads. Leather carrying case extra. 


Contact your nearest specialist retailer, or write to: 


MEASURING INSTRUMENTS (PULLIN) LTD. 


Electrin Works, Winchester Street, Acton, London, W.3 
Telephone: ACOrn 8801/5 
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STEP BY STEP 


BUILD 
YOUR OWN 
RADIO! 


os 


Enthusiasts everywhere are discovering the Radionic 
approach to radio building—and finding it an ideal in- 
structional medium. A vast variety of radio and electronic 
circuits can be built and rebuilt even by novices with this 
exciting new system. With Radionic, you build and learn 
at the same time! Colour-coded components and a brass 
connecting strip are simply bolted to a transparent panel 
. ... there’s no soldering whatever. Battery operated; 
no danger. Well tried circuits and new instruction sheets 
enable complicated transistor sets to be built with ease. 
Brilliant results. Already adopted by numerous Uni- 
versities, Technical Colleges and schools; selected by the | 
Council of Industrial Design; featured in Radio and T.V. 
Broadcasts. Radionic—the modern approach to radio 
building! : 


Radionic Products Limited, Stephenson 


Way, Three Bridges, Crawley, Sussex. 
TEL: CRAWLEY 28700 | 
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CONVERTED EXPERIENCE 


MORE THAN 100 DESIGNS IN 5 YEARS 


\\\\WE 


We 


— 


I 


coMP ACT 

aiGH EFFICIENCY 
‘soup STATE 
“VOLTAGE 


CHANGERS 
Stock Types 


(re 
sn A 
& NT 
ATL 
Type Rating Input Output Facilities Weight Case Price 
~ (watts) (V.D.C.) (¥..D.C.) ~ Type 
C/12/60/300 60 12 300 tapped RF 2b Boz 543. £43 155.0 
Sa 200 and 250 : 
C/24/60/300 60 24 300 tapped RF 2lb 80z 543 £1315 °0 
- 200 and 250 ‘ . 
C/12/KW 2000°PSU 12 700 v.; 200 v.; RF: PR 31b- Qoz 744 £290 0 
—80 and —50 RC 
C/12/125/425 125 12 425 RF 2lb  80z 543... £16-15..0 
C/24/125/425 ~ 125 24 425 RF 2\b: 80z 543 £16 0 0 
C/12/130/425 130 12 425; 235 RF: PR: 3lb Ooz 744 £22.10 -0 
C/12/130/600 130 12 600: 300: Bas 3lb Doz 74456 £22 10:20 
: 300 R 
C/24/250/500 250 24 500 Gs PR:  8Ilb 12o0z 963 £29 0,0 
R 
C/24/500/1000 500 24 1000 RF: PR 17Ib 80z 9632/52 Corio 0 
Case Sizes: 543 = 5£4in. L x 4in. W x 3in. H 
744 = 73in. L x 43in. W x 43in.H 


963 = 9Lin. L x 64in. W x Lin. H(*5in.H) 


PELE. prptotetaetel Limited 


For Further Information Write or Phone 
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RF = Radio Frequency Filter 


PR = Polarity reversal protection 


RC = Remote switching. 
Enquiries are invited for quantity and export orders and spécial purpose units. Further details on request 


SOUTH OCKENDON: ESSEX 


TELEPHONE: 


TELEX: 


SOUTH OCKENDON 3444 
24120 AVEL OCKENDON 
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LEEVERS-RICH 

the studio tape recorder with 
consistent operation and easy 
‘maintenance to save your TIME; 
compact design and mobility 
to save your floor SPACE; 
competitive price and negligible 
upkeep to lower your COSTS. 
These down-to-earth practical 
features AND the impeccable 
LEEVERS-RICH sound quality. 


STANDARD studio recorder console 
(above) with FULL remote control. Single 
track from £640.0.0. Just one example 
from a complete range of portable, con- 
sole and rack-mounted recorders for 
single or multi-track use, including the 
NEW fully automatic version with photo- 
electric programming system. — 

DELIVERY—sooner than you expect for 
this class of equipment! Inquire NOW:— 


LEEVERS-RICH 


319b Trinity Road London SW18 VANdyke 9054 
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GOODMANS 
HIGH FIDELITY 


MANUAL 


| A Guide to full 
istening enjoyment 


i The Manual is much more than a catae 
; logue of Goodmans High Fidelity Loud 
# speakers—it contains informativefticles, 
including advice on stereo, special begin 
ers page, and full cabinet drawings. 
ou'll find it interesting as well as 
: informative. Ask or write for your FREE 
i copy. 


CRUG KARE HD 


cS ee 


Hate send me a free copy of the Goodmans High Fidelity Manual ] 


| NAM oesmesnserrsnesnrsensnsreerinnsntnnnsniasnneannsinpneinnsernnnnenmrrmnnnnra entree ant fnnetananigsonarmnouenmteni se | 


Plc ee eieetetamersat 


GOODMANS INDUSTRIES LIMITED 
Axiom Works, Wembley, Middlesex. 
Telephone: WEMbley 1200 
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VITALITY BULBS | 


i FROM 1V to 50V IN SIZES FROM 4.5mm to 18mm DIAMETER G 


f 


Tested and proven 
Miniature and 
Sub Miniature 
Indicator Bulbs 


Catalogue: 


Vitality Bulbs Ltd. 
Neville Place, 
Wood Green, N.22. 
Bowes Park 0016 
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PRINTED 
CIRCUIT 


Gold alloy 


Operate Volts 6, 12, aa 24 volt “Contact b Material ...... 
D.C. will pull-in occurring at 80% of Palladium 
rated voltage. Variations of coil resist- Power Consumption 500 m/w 


ance are available on special order. 
Operating Tempera- 
ture . —30° 


+95° 


Cc 
Cc 


Operating life exceeds 5,000,000 opera- 
tions when contact load is from dry 
wanes 24 volts D.C, 


' circuit up to t 
Operate Time .......... 


$1500 R 


winding. Contact 


Standard or Tropical finish. 
Idin. Width Zin. 


MINIATURE PLUG-IN RELAY 
Operate D.C. Volts 6 to 100. Operate 
Time 6 m/s. Release Time 4 m/s. Twin 
Contacts. Temp. : —10° C to +40°C. 
Mounting rack can be supplied for 36 
Relays P.O. I[9in. x 34in. These racks 
can be cut to any size. 

Quantity up to [0 at 16/- each. 

Further discounts according to quantity. 


TYPE: 3000 Transistorised Relays 


T.! Operates from 300 to 500 micro/amps. 
: at I} volts D.C. 


T.2 Operates from 3 to 5 micro/amps. at I4 volts 
D.C. Maximum contacts 2 change-overs 
light duty or 2 change-overs heavy duty. 

T.3 Operates from 15 to 30 micro/amps. at 


1 volts D.C. Maximum contacts six change- 
overs take duty. 


7 DAY PROTOTYPE SERVICE 


A.L.D., A.R.B. 
ADMIRALTY APPROVED 


TYPE: 3000° 30 amp. 

- Capable” of carrying 30 amps. 
at 250 v. A.C. with maximum build up of 4 makes 
or 4 breaks. Coil: .! to 80.000 ohms. 


A. D. S. RELAYS 


ST. JOHN STREET, LCNDON, 


89-97, 


rated voltage) 


rated voltage 
3° to 7 m/s. 
See Table 


A.C. or D.C. Operating. Coil up to 10,000 ohms. 
Material—Silver, 
6 change-overs. Light Duty Maximum. Fixing same as 600T Relay. 
Dimensions—length 2+! 


47 


G&R 
and 


LATGHING 
RELAYS 


or 


Dimensions & Weight jin. x Zin. x 
+2in.—0.8 0z. 
(at Dielectric Test .......... 1,000 — volts 


RMS 60 cps. 
Other Printact features include Bifur- 
cated contacts; Double-break contacts; 
Balanced armature; Enclosed housing; 
Plug-in application; Encapsulated coil; 
Self-wiping contacts; Inherent snap- 
action, greater switching versatility. 


ELAY 


to 
at 


Single or double 
Spring set—- 


Platinum. 


tin. Height 


TYPE: 3000 Delay Relay 

This relay can be supplied with operate/delay 
up to 25 seconds from supply of 6 to 50 volts D.C. 
Release delay up to 25 seconds with trigger 
circuits to 1¢ volts D.C. Energised from 6 to 


50 volts D.C. Contacts maximum 6 change-overs 


light duty. 

With adjustable resistor giving plus or minus 
2 seconds of nominal figure on operate and release 
relays 


3000 TYPE P.I. 
Plug-in Relay 


LIMITED 


&.C.1. Te!.: CLErkenwell 3393/4/5 
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WHARFEDAL 


SFB 


This clean open quality 
of uncoloured sound 
makes the SFB/3 an 
excellent 3-speaker sys- 
tem, with a-complete 
absence of unwanted 
resonances. 


SFB/3 
PRICE: £39.10.0 


polished in a choice of 
walnut or mahogany 
veneers. Oak available 
to special order. (Light, 
medium or dark.) 


SIZE: 34in. x 3lin. x 12in. 

WEIGHT: 64lb. MAX. INPUT: 15 watts. 
FREQUENCY RESPONSE: 35-20,000 c/s. 
IMPEDANCE: 8/15 ohms only. 


The open baffle principle used in the SFB/3 in conjunction 
with its sand-filled panels, and speaker units matched to 
the enclosure gives a smooth performance throughout the 
audio range, with a quality in a class apart from the usual 
cabinet system. 


ve A note of appreciation 


15 Shrewsbury Road, 

New Southgate, 

London, N.11. 

4th March, 1964. 
Dear Sirs, 

This is just a little note of appreciation to say 
what wonderful performances I have had from 
the two SFB/3 speaker systems purchased a 
year ago. 

From the beauty of design to their out- 
standing performance they really make stereo 
terrific. 

Thank you. i 

Yours faithfully, 
G. Belton. 


Descriptive Literature on this and other Wharfedale Models 
free on request 


~ WHARFEDALE 
WIRELESS WORKS LTD. 
IDLE BRADFORD YORKS. 


Telephone: Idle 1235/6 


aa x . Grams: “Wharfedel Bradford’, 
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SOLDER WITH 
PRIMAX and PRIMAXA 


SUPER EFFICIENT SPOTLIGHT 


SOLDERING GUNS 


PRIMAX 
@W SPOTLIGHT 


PRIMAXA 
100.W SPOTLIGHT 


110/8 <2. 


Distributors: S. KEMPNER LTD., LONDON, W.1 
29 PADDINGTON STREET, Tel. HUNter 0755 
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12A DRAWER UNIT 


‘“POPULAR” 


The perfect unit for the storage of nuts, bolts, valves, 
etc. Free delivery on mainland. Money refunded if 
not satisfied. Overall size 35in. wide x Yin. high x 12in. 
deep. 12 steel drawers 5iin. x 3in. x 10gin. 12 free 
dividers, and identification cards. Only heavy gauge 
steel used, stove enamelled dark green. ~ | 


F4 s 1 5 : O Cash with order. 


Many other units available, including storage bins and 
adjustable steel shelving. Write for free illustrated 
catalogue... 


N. C. BROWN LTD., 


(Dept. E29) Eagle Steelworks, Heywood, Lancs. Tel: 69018 
LONDON: (Dept. E29) 5/6, Staple Inn, W.C.1. Tel: HOL 5223 
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M. R. SUPPLIES, Ltd., 


(Established 1935) 

Universally recognised as suppliers of UP-TO-DATE MATERIAL, which does the 
job properly. Instant delivery. Careful packing. Satisfaction assured. Prices 
nett. 


MINIATURE RELAYS. 240 y. A.C. Switching 2“ makes" and 10.0. 5 amps. 
Size 2in. x ljim. x lin. New, 10/6 (despatch 1/-). 

SYNCHRONOUS TIME SWITCHES (Sangamo). Very limited offer of these £14/10/- 
units at about half price, 200/250 v. 50 ¢., with 24-hour spring reserve. Up to 
3 on-off operations per 24 hours. 20 amp. switching. Brand new, £7/10/- (des, 
3/-). 

CIRCULAR VARIABLE RESISTANCES (Bercostat). Model L.100, 1 ohm 12 amps., 
and Model 1.75, 7.5 obms 3.16 amps. Either 12/6 (des. 2/-). 5 

SMALL GEARED MOTORS. In addition to our well-known range (List GM/361) 
we offer smaller open type S8.P. units, 200/250 v. A.C., 1, 6, 12, 20 or 60 r.p.m. Size 
approx, 4}in, x 2hin. x Yin. with lin. shaft proj. Suitable for display work and 
many industrial uses. Only 69/6 (des. 2/6). 

PRECISION POTENTIOMETERS (Painton), 50,000 ohms. 25 watts. Screened metal 
housing, 12/6 (des. 1/-). 

SLIDING RESISTANCES, with screw motion, 12,000 ohms. 30 m.a, Overall dimen- 
sions: —20in. x Sin. x 4in., 20/- (des. 5/-). ;: 

MINIATURE VARIABLE TRANSFORMERS (Philips). Remarkable and very 
popular offer from stock. Open type—panel mount; only 3}in. diameter, input 200/ 
240 v. Output 0/240 v. 0.5 amp. (in two stages). Also the samie model input 110 v., 
Output 0/110 v. Many“applications including motor and lighting control, 58/6 (des. 
2/6). f 

SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS (as mentioned and recommended 
in many national journals), 200/250-v. 50 c. Fitted with spindle for hours, minutes 
and central sweep seconds hands.’ Self-starting, central one-hole fixing. Dia. 2}in. 
Depth behind dial only lin. With back dust cover 29/6 (des. 1/6). Set of three 
hands, brass, in good plain style, For 5/7in. dial 2/6. For 8/10in. dial 3/6 set. 


MINIATURE COOLING FANS. - 200/250 v. A.C., with open type induction motor 
2hin. x 3in. x Ijin. and din, 4-bladed metal impeller, Ideal for projector lamp 
cooling, convector heaters and light duty extractors, 28/6 (des. 2/-)., 
EXTRACTOR FANS. -Final offer of this very popular and efficient model complete 
with outside cowling and indoor shutter. Cireular motor housing only 4}in, dia. 
Easily mounted in small window pane, Silent induction motor. 200/250 v. A.C. 
(no interference), 3,500 ¢.it./hr, Instructions with each, Only 69/6 each (despatch 
3/6). We also supply our 8in. model at £5/5/- and 10in. model at £5/12/6 (despatch 
3/6). These models are not supplied with outside cowling. Details on request, 
SYNCHRONOUS TIMER MOTORS (Sangamo) 200/250 v. 50 c/s. ‘ Self starting 2in- 
dia. x 1jin. deep. Choice of following speeds 1 r.p.m., 12 r.p.h., 1 r.p-h., 1 rev. 
12 hrs., 1 rey. per day, Any one 39/6 (des. 1/6). Also high-torque model (G.E.C.), 
gt x 2in, x Lfin., 6 r.pim. 57/6 (des. 1/6). . 
COMPLETE SEWING MACHINE MOTOR OUTFITS. No better job obtainable 
any price, 200/250 vy. A.C./D.C. Fitted latest radio/T.V. suppressors. Comprising 
motor with fixing brackets, foot control and switch, needle light with switch, belt, ete, 
and instructions for easy fixing to ANY machine. The complete outit £6/18/6 
(des, 3/6). s 

IMMEDIATE DELIVERY of Stuart Centrifugal Pumps, including stainless steel 
(most models). Philips Variable Transformers (all models). . 


M. R. SUPPLIES, Ltd., 68, New Oxford Street, London, W.C.1. 
(Telephone: MUSeum 2958) 
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EDDYSTONE COMMUNICATION RECEIVERS 


For the professional or Amateur user who likes the Best. 


Communication receiver at a moderate price. MANUFACTURING 
STANDARDS OF THE HIGHEST ORDER, 8 BBA valves Superhetero- 
Gyne circuit, FREQUENCY RANGES 


Range |... 12.4—30 Mc/s. Range 4... — 1.12—2.58 Mc/s. 
Range 2... 5.2—12.9 Mc/s. Range 5... 480—1150 ke/s. 
Range 3... 2.5—6.1 Mc/s. 


Ranges 4 and 5 include the International Distress Frequencies. 
Sensitivity better than 10 microvolts. Selectivity 30 db down at 
10 ke/s. off resonance. AC/DC. Internal speaker. 
HIRE PURCHASE TERMS 


Model No. Cash Price Deposit 12Mthly. 24 Mthly. 
Payments Payments 
£34 8 9 £5 0 0 42 12 6 _— 
.. £62 0 0 £12 0 0 £4 8 3 £2 6 6 
£125 0 0 £25 0 0 £816 6 £414 6 


_ £48 0 0 Transistorised Receiver. 
CONFIDENTIAL TERMS. YOU DEAL SOLELY WITH H.P. RADIO. 
Carriage paid per passenger train. SATISFACTION GUARANTEED 


The Eddystone 
_ Specialists 


SERVICES LTD. 


49/51 COUNTY RD., 
LIVERPOOL. 4 


_ Telephone; AINTREE 144 ESTAB. 1935 
10W W—075 FOR FURTHER DETAILS. 


WIRELESS WORLD 49 


PRAISE FOR HE 


WHARFEDALE 


SUPER 10/RS/DD 


The following letter 
is typical of many 
received praising the 
performance of the 
new Wharfedale Super 4 
10/RS/DD and the 
Golden 10/RS/DD, 
‘both of which have a 
remarkably wide and 
smooth response as 

the response curve 
indicates. 


10 Vickers. Street, 
NOTTINGHAM. 
14th April, 1964 


Dear Sir, 

I have recently installed one of your Super 10/RS/DD 
speakers in my home.. I must say, that without reservation, 
Iam absolutely delighted. with the results. I have never 
before heard a speaker which so completely gives me every- 
thing I demand of it. 

The speaker is installed in a concrete cabinet in the 
corner of the room and is fed via the following chain, 
Garrard 4 HF turntable +-GC2 head and GEC 912 plus 
amplifier. 

I have tried numerous speakers costing up to £12 
each with the above equipment and none of them have 
provided such “ perfection” as your speaker. —Con- 
gratulations ona fine product. 


Yours sincerely, 
D. C. Prince. 


Impedance 10/15 ohms only. lin. dia. centre pole. 
Flux density 16,000 oersteds. Max. input 10 watts. 
rms or 20 watts peak. Frequency range 30-20,000 c/s. 
Aluminium voice coil. Roll surround and double 
diaphragm. Axial response curve. Mic: distance 
12in. 


50 
db 


40 


30 


| 
3 i 20 
| 
io | | ! es 
SUPER 10/RS/DD | fees | 
o ° 
10 20 .50 100 200 500 Ik 2k 5K 10K _—-20K¢/s 


PRICES: SUPER 10/RS/DD £10.18.8 inc. P.T. 
GOLDEN 10/RS/DD £7.17.5 including P.T. 


Descriptive Leaflet on request 


WHARFEDALE WIRE 


IDLE BRADFORD YORKSHIRE 
Grams: ‘Wharfdel’ Bradford 
Phone: Idle 1235/6 
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Radiospares Ltd. 


FOR ELECTRONIC COMPONENTS-BY RETURN 


Jury, 1964 
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NEW from OLSON 


concen 


PROJECTS AND WIRING 


Our design staff include both mechanical and elec- 
tronic design engineers to enable us to extend our 
service beyond the purely mechanical design of racks, 
cases, etc. We back up this design service with a team 
of prototype wiremen, so that we can undertake 
the compiete manufacture of projects, covering the 
mechanical design and manufacture and the electronic 
layout and wiring. 
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MODERN CASES FOR MODERN REQUIREMENTS 


The firm of Olson Electronic Ltd. have found need for small instrument cases 
in the industry and are introducing a series.of small cases designed to satisfy 
the demands of miniature assemblies, these are strongly made of 20 s.w.g. mild 
steel and finished in silyer-grey hammertone stove enamel with front pane] in 
light grey (shade 631) high gloss enamel. 

Rubber feet are fitted to all cases. Vent panels can be fitted at a small extra 
charge. 


WIDTH HEIGHT DEPTH 
6hin. 4tin. 
6hin, 4tin. 
Siin. 5zin. 
8fin. 5#in. 
12tin. Thin. 
12}in. Thin. 
14in. 104in. 
14in. 104in. 


NEW SIZES OF INSTRUMENT CASES (STANDARD SIZES) 


WIDTH DEPTH EXTRA 
STRENGTH 
10in. in. in. 18 swg 
10in. in, in, 18 swg 
12in. in. in. 18 swg 
12in. in. in. 18 swg 
14in. in. in. 18 swg 
14in. in. in. 18 swg 


STANDING CASES 
4hin. 6iin, in. | 18 swg 


Extra strength 
18 swe 
18 swg 
18 swg 
18 swg 
16 swg 
16 swg 
16 swe 
16 swg 


52in. 18 swg 
5fin: 18 swe 


Quotations gladly given for customers’ own specifications and special requirements 


OLSON ELECTRONIC LIMITED, 51 Myddleton Street, 
LONDON, E.C.I Telephone: TERminus 8081 


TRANSISTOR 
—" CURVE 
TRACER 


for use with 
general purpose 
oscilloscopes 


PRICE £110 


Yfl-ddda 


NPN & PNP TRANSISTORS 
Vee versus Ic 


DIODES (ZENER, TUNNEL, 4 LAYERS etc.) 

Vpe Versus Ic 

FORWARD & REVERSE DIODE CHARACTERISTICS 
SELECTION OF MATCHED PAIRS 


leeo Ices Vsat Vero & Veso 
BUILT IN CALIBRATION FACILITIES 


Radar & Communication Instruments Division 
ELLIOTT BROTHERS (LONDON) LIMITED 
Wigton Gardens, Stanmore, Middlesex 


EY A Member of the Elliott-Automation Group 
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SPECIALIST SWITCHES LTD 
the fastest switch 


service in the world) 


ROTARY AND LEVER TO SPECIFICATION 


New customers are generally very surprised when we 
tell them their order will be despatched tcday or 
tomorrow-latest. They are even more surprised when 
they receive the switches on time. They eventually 
get used to all their following orders also turning up 
within 24 hours—and they keep coming back. 


Where’s the catch? 


There is ‘no catch. There are one or two limitations 
of course—all switches have 2in. long spindles, with 
no locating lugs, but this is a small price to pay for 
the fastest’service in the world. 


The Secret 


We only make small quantities of switches to specification 

—We do nothing else. We are small and flexible—We 

need the minimum of internal paperwork—We are 
J SPECIALIST SWITCHES. 


Quantities: 1 to a dozen or so—24 hours. Around, say, 
250—7 to 10 days. If you want more—come to us for your 
earliest requirements and go to the ‘ big three’ for the rest. 


Ask for details and prices: 


SPECIALIST SWITCHES LIMITED 
79a DUKE RD - LONDON W.4 - Paddington 8866-7 
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ENGLISH ELECTRIC 


Tunable 
220kW 
Pulse 
Magnetron 
7008 


8500-9600 Mc/s 


The EEV 7008 has a typical output power 
of 220KW at a peak anode current of 27.5A. 
It can be operated with pulse lengths from 
0.20 to 2.75 psec at a duty cycle of up to 0.0011. 


Ni 


T 
lsat 


Gi Bi 


Ett 


Special features include: ; 9 
# A minimum of 200kW peak output power over | 
whoie frequency range 8 ‘ 


Eerr t 


g Linear tuning characteristics with coarse and fine 


be 


calibrated dials 
= Compact tuning mechanism designed for 


Pee eee eer 
eeeeesunceeuee 

i a | {Tt 
i a ach | T T 


o) } } 
= 4 
Ae E in aag 
minimum backlash FE 6 + 
w No moding no 
. r (ea T ~~ 
m Missed-pulse rate less than 0.2°% un. 1S EF 250 > 
@ High rate of rise of voltage = eeeeeaee rr x, 
w@ Long-life cathode roa Sas CY 200 ax 
m Unique heater construction gives greater ween HH = 
reliability 3 eee ia ! 150 9 
mw High efficiency anode cooling reer PE rb be 
, cH = 
2 HH 100 2 
For full technical data on the EEV 7008 Sennen ey = 
tunable magnetron and others in the range, please 1 Sana A w 
write or ‘phone Chelmsford 3491, Ex, 262. TEE HHL al 
hes Lu 
0 oO 


8400 8800 9200 


FREQUENCY IN MEGACYCLES PER SECOND 
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ENGLISH ELECTRIC VALVE COMPANY LIMITED 


AGENTS THROUGHOUT THE WORLD | Chelmsford, England. Telephone; Chelmsford 349] 
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The completely predictable performance of this 
glass-dielectric capacitor, hermetically, sealed into 
its solid glass body, makes CYFM the most stable 
and reliable component available. 


gives capacitor 


@ VW. 300V & 500V at —55°C to +125°C reliability 

@ Life:— After 2000 hrs at 125°C and 50% overload 

on rated voltage, capacitance change is less than 

0°5% at 1Mc or 1kc. 1.R. is 10’ ohms. Dissipation 

factor 0-007 -clearly the best - 


® Range 0:5 to 10,000 pF 


capacitors 


ELECTROSIL LIMITED 


Pallion, Sunderland, Co. Durham 
Telephone: SUNDERLAND 71557. Telex 53273 
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THE 
SOUND 
COVERAGE 
AUTOMATIC 
TAPE 
DECK 


Some of the uses of this versatile 
deck are:— 


Language Laboratories 
Automatic Announcing 
Background Music 
Telephone Answering 
Centralised Dictation 


SOUND COVERAGE LTD., 


7749, KEW GREEN,RICHMOND, SURREY 
TELEPHONE RICHMOND 5438 : 


This deck, designed specifically for 
industrial and educational applications 
is an addition to our existing range of 
loudspeakers, transistorised ampli- 
fiers, mixers, etc. = 
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B10OB Valveholders 


McMurdo supply special 
valveholders for the new 10 pin 
(Decal) type 
B10B, moulded in polypropy- 
lene and phenol formaldehyde. 
Available for printed circuits or 
for chassis mounting. 


based valves 


Plating 


A general view of 
plating shop 
with multi-tank 
automation line. 


MIGIMUPEEe 


McMurdo Instrument Co. Ltd. 
Rodney Rd., Portsmouth, Hants. 
Tel. Portsmouth 35555. Telex 8612. 
Contact our Sales Office for details of our full range 
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PRECISION 
PRESSINGS 


Accurate 


components at 


competitive 


produced 
by progressive 
tooling and 
multiform 
methods. 


a 
JOHN SMITH LTD. 
209 SPON LANE - WEST BROMWICH - STAFFS. TELEPHONE WES | 
“MITRE MILLS’ RICHARD STREET : BIRMINGHAM 7 
TELEPHONE ASTon Cross 2218 (4 lines) 
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IMPEX ELECTRICAL LIMITED 


| GOWER ST., LONDON, W.C.| MUSeum 9777 
IMPEX SEMICONDUCTORS 


eee eee eats 
Supplies are available of fully tested semiconductors with slightly 
relaxed specifications. Continuity of supply is always assured. Availa- 
bility list upon request. ; 
S49T—germanium LF power transistor 

Vcop max. = Vcgp max. = —36V; Ip max. = 3.6A; 

Ip max. = 450mA; p tot max. = 12W; 

Ico (Vep = —0.5V) < 90uA; hee = 12 to 25. 
S69T— germanium power amplifier transistor for V.H.F. 

WZel:} max. = VCE max. = —28V; hee Sane 

p tot max. (at 80Mc/s, 81.5mA) >300mW; 
$91T—silicon junction transistor similar to OC204 


Vcp max. = Vce max = —I4V; le max. = 450mA; 
Ip max. = 90mA; Ico (VcE = —6V) <0.3uA; 
f (VCE = —6V ite = IMA) = 1.5Mc/s; hee > 14. 


TRADE ONLY 
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The ~“DIS- BOARD” 


for INSTANT MAINS 


HIGHLY VERSATILE 
PORTABLE POWER 
DISTRIBUTION 

BOAR — 


~ OVER 306 
COMBINATIONS 
AVAILABLE FROM STOCK 


Full literature and price lists from: 


LEXOR ELECTRONICS LIMITED 


ALLESLEY OLD ROAD COVENTRY 
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new 

compact 

transistor analyzer 
a... PM 6503 


Suitable for measuring 
characteristics of pnp and npn transistors and diodes 


Easy connection of 3 or 4 lead 
transistors by means of a "snap-action” lever; 
adapters for TO3 and TO6-type transistors provided 


: Measuring facilities: 
short-circuit, rest currents IcEo and IcER, collector current 
as a function of collector voltage, base current or base-emittor 
voltage, break-through voltage and static current gain Ot, 


Accurracy of voltage and current measurements 2 %, 
accuracy of current gain measurements 5% 


Push-button selection of the parameter to be measured 


: transistor tester PM 6501 


An exceptionally easy to operate tester for accurate 
and rapid checks on pnp and npn transistors 

of both low and medium power ratings. 

Tests: short-circuit, collector current and current gain. 
The applied test voltages are rectified sine waves. 


PHILIPS 


: 


Sales and Service all over the world 
| For the U.K.. 

ily M.E.L. Equipment Co. Ltd. 

‘207 Kings Cross Road, London WCI 


: ae A 
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combining a wide range of 
measuring facilities with small 
dimensions and reasonable price 


transistor analyzer PM 6505A 


new features 
have been added to this high-quality instrument, including: 
— higher sensitivity of rest current measurements 
(10 nA full scale) 
— collector voltage range up to 60 V 
— diode test voltages up to 300 V 
— higher amplifier stability 
— adapter for TO3 and TO6-type transistors 


In addition, this Analyzer has four stabilized power 
supplies, interlocked controls and three moving-coil meters 
for clear and simultaneous indication of the voltages 

and currents of the component under test. 


Measuring facilities: short-circuit, rest currents Ice, 
IcBo and lego, colletor current as a function of 


base current or base-emittor voltage, knee voltage, 


parameters hee and hie and junction curves 


PHILIPS 


electronic measuring 
instruments 


10W W—088 FOR FURTHER DETAILS. 


56 3 WIRELESS WORLD 


NOW! A Helipot 
for the Laboratory 


saves time in experimental circuits 


Based on the:successful Model T-10-A, the new Beckman 
HELIPOT Model LP-10 Precision Laboratory Potentio- 
meter sets the same high standards, yet is priced lower. 


For experimental applications, where temporary circuits 
are frequently altered or rebuilt, the LP-10 can be quickly 
set to a known resistance and positively locked, in one- 
fifth of the time required by a five-dial decade box. 


Utilising a Series A  ten-turn HELIPOT precision 
potentiometer and matching DUODIAL turns-counting 
dial, the LP-10 provides high resolution with extremely 


fine resistance and linearity tolerances. 


Write for Data Sheet P.10 


® Registered Trademark 


Beckman WaT RO WENTS THES 


GLENROTHES FIFE’SCOTLAND 


Fullerton, U.S.A. Geneva Munich Paris Cape Town Tokyo 
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<i oe . LL/64? 
Voltage are 
Price 


(8221S J12H) NOU! SYNLVINIW 
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Instrument Model 70 watt 


Weight Ai wes) Sa OZe 
Heating 5 + he es 
Bit Size dia. 


250 to 24 volts 
Mk. I (Micro-switch) 
Mk. II (Magnetic 
Contact Breaker) 


Weight ae Ante OZ 

Heating time .. Se eOsSECSa 
“Push-in” Bit Sizes .. 3/32”, 1/16’, 1/32” 
Voltage ae .. 250 to 12 volts 
Price an mo ae 
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Vari-Stat 
THERMOSTATIC 
SOLDERING IRON 


FOR CONTROLLED TEMPERATURE 


Miniature Model 50 watt 


' 


55/- 


79/6 
72|- 


Both Models give excellent bit and element 

life since the thermostat completely eliminates 

overheating and controls the reserve heating | 
capacity, which makes possible continuous — 
soldering without chilling of the bit. 
The consistent temperature makes these irons 
idea] for printed circuit work. 


CARDROSS ENGINEERING CO., LTD. 


Woodyard Road, Dumbarton 
Phone: Dumbarton 2655 


NUMBER ONE IN ELECTRICAL GONNEGTORS... 


MICRO-D PLUGS 


Versatile, highly reliable microminiature 
connectors designed for space and 
weight saving applications. 


CANNON ELECTRIC 
(GREAT BRITAIN) LTD. 
168 Old Street 

London E.C. 1, England. 


Telephone: CLErkenwell 4954 ei: 
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The MUIRHEAD Frequency Comparator checks oscillators to crystal 

accuracy — -t 0.005%. It continuously compares an internal crystal frequency 

with oscillator frequencies up to 250 kels, and displays Lissajous figures on 

a built-in cathode ray tube. 

_A2kc/s crystal is fitted as standard. Two alternative positions are provided 
for crystals of other frequencies. A front panel switch selects the reais’ 


crystal. Si: 
Small and lightweight, the MUIRHEAD K-146-A Frequency Comparator is 


‘spot on’! 


MUIRHEAD — 


PRECISION ELECTRICAL INSTRUMENTS 


Muirhead & Co. Limited, Beckenham, Kent, England. Telephone: Beckenham 4888 


~ Muirhead Instruments Limited, Stratford, Ontario, Canada. Telephone: Area Code . 


519, No. 271-3880 


Muirhead [Instruments Inc., 1101 Bristol Road, Mountainside, New Jersey, U.S.A. 


Telephone: Code 201, No. 233-6010 
685 
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FARNELL 


PRECISION 


VOLTAGE SUPPLY UNITS 


NEWPORT INSTRUMENTS 
wind YOUR cores faster— 

at less cost! 

Save yourself time and money: let Newport 
Instruments take the job of ferrite-winding off your. 
hands. Our large, modern factory is geared for fast, 
efficient winding of every type of core—to your 

own design or ours—large quantity or small. Let us 
give you a quotation. We think you’ll be impressed. 


C) NEWPORT 0 
INSTRUMENTS \ 


NEWPORT INSTRUMENTS (Scientific & Mobile) Ltd” 
NEWPORT PAGNELL, BUCKS. Tel: 401/2 ie 
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VR1-VS1 


“The Precision Voltage Reference Unit VR.1 introduces 


a new high accuracy method of voltage measurement, 
Combined in one instrument are the dual facilities of 2 
Differential Voltmeter and a Precision Voltage Source. 
Differential Voltmeter 


High Input Resistance Infinite at Null. 


High Discrimination 100 Microvolts (1 mV f.s.d.) for volt- 

ages up to 100 v. 
Wide Range 0.001, 0.01, 0.1, 1, 10, 100 volts. 
Precision Voltage Source 
Transfer Standard Accuracy 0.05% +5 mV. 

Range 0-100 volts D.C. : 
Stability Mains change 74%. Less than 0.019% 

+2 mV. 

Temperature change 15-30°C. Less 

- than 0.02%. ; 

Overload and short Current Limiting and Reducing Circuit. oA 
Circuit proof 


Power Output 50 watts (O—100 v. at 500 mA.). 

Easily Set Four decade controls cover the range 
0-100 v. 

Solid State Quality construction. 


U.K. Price £220 


With over 5,000 standard production 
types, including many specially made 
for designs published in the technical 
press, it is certain that the trans- 
former you need for your project is 
in the 


The Farnell Precision Voltage Source VS.1. 
Specification as per voltage supply Section of VR.1 


U.K. Price £180 


1 fe 
Manchester Electronics Exhibition byt (ge 


You are invited to examine the Precision 
Voltage Units and other new instruments 


on the Farnell Stand. ‘RAN G E &) 


F A R | E L L | N S T R U M E N T ) LT D Ask for the latest Data Sheets, which ‘include details 


SANDBECK WAY * WETHERBY = YORKS © Tel 2691/2/3 of Transistor types for circuits published _ in 
: Wireless World”, July and August 1963. 
PARTRIDGE TRANSFORMERS LTD. 


Roebuck Road, Chessington, Surrey. 
Telephone: Lower Hook 4353-4-5 
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Metallised ceramics 7 — Steatite porcelain 
and hermetic seals alumina 
L.T. insulators 


Frequentite low loss 
ceramics 


’ Faradex and Tempradex 
dielectric materials 


Vulcanex and Luminex | 
refractories 


Faradex alumina 
thread guides 


M37 refractory 


foundry strainer 
cores 


Catalogues leaflets 
and technical data 
available on request 


; FOR ALL RADIO. ELECTRONIC 
AND DOMESTIC ELECTRICAL CERAMICS 
CONSULT 


STEATITE & PORCELAIN PRODUCTS LTD. 


STOURPORT ON’ SEVERN, WORCS. Telephone: Stourport .2271 


Telegrams: Steatain, Stourport | 


SPIIO 
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Tracemanship 


Telequipment type S43 and D43 oscilloscopes 
can be used with any of three different plug- 
in amplifiers. This oscilloscope system adds 
economy to versatility! 


$43 is a single-beam instrument, D43 double. Both have 
newly developed time-base circuits, ensuring exceptionally good 
linearity, and both have new 4” aluminised CRTs which 
give brighter, more accurately read traces than have been 
offered before in this type of instrument. 


The advantages of this Telequipment oscilloscope system 
are twofold. One basic oscilloscope, together with the 
appropriate type of amplifier selected from the range, 
provides a specialised instrument at a very reasonable 
price. Or, if the range of work to be done requires it, 
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extra amplifiers can be added to adapt the ; basic 
instrument to a variety of functions. Additional amplifiers 
have _been developed for specific applications — for 
example, type D Envelope Monitor for use in the 
broadcast transmission industry. 
Amplifiers 

A (General purpose) DC-15Mc/s at 100 mV/cm 

B (Differential) DC-75Kc/s at 1 mV/cm 
10,000 : I rejection 
DC-15Mc/s at 100 mV/cm and 
3 c/s-75Kc/s at toon V/cm 
(Bandwidths— 3 dB approx.) 


C (Ultra-high gain) 


S43 - D43 ; 

Both oscilloscopes have a wide range calibrated time base, 
selective triggering with HF synchronisation, x10 X 
expansion, and a unique DC-coupled flyback blanking 
system, among other features. 

Full details of this oscilloscope system will be sent on request. 


$43 with type A amplifier £92 D43 with type A amplifier £125 


Telequipment Limited 
313 Chase Road _ 
Southgate, London, N:14 
Fox Lane 1166 | 
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NEW MULLARD PACKAGE 
FOR PORTABLE RADIOS 


PFL200 
TEN-PIN 
VALVE 


UNIQUE DOUBLE PENTODE 
FOR DUAL-STANDARD 
RECEIVERS 


(DES 335 by Mullard to 
meet the needs of the latest 
dual-standard television receivers, 
the PFL200 is a video valve of 
unique construction. A novel fea- 
ture in its design is the use of a 
10-pin B10B valve base. This new 
base—the decal base—makes poss- 
ible the inclusion of two com- 


eae als : 
new in the 


new sets 


pletely separate pentode systems 
in one envelope. 

The pentodes in the PFL200 are 
dissimilar, and have been given 
complementary electrical character- 
istics which make possible the 
design of exceptionally economical 
full-performance television re- 
ceivers. Particular care has been 
taken in the pinning and in the 
screening between the two sections 
of the valve to provide independ- 
ence of operation. 

The PFL200 ‘L’ section is de- 
signed to operate as a high-gain 
video output pentode capable of 
producing a large output voltage 
across a low-value anode load 
resistor. The ‘F’ section is a voltage- 
amplifying medium-slope pentode 
designed principally for application 
as a synchronising pulse separator. 


Two n.p.n. and two p.n.p. tran- 
sistors comprise the LFK4. A com- 
plementary matched pair of an 
AC127 n.p.n. transistor and an 
OC81 p.n.p. transistor form a 
transformerless output stage. Pre- 
ceding this stage is an OC81D 
driver stage, and the package is 
completed by another AC127 used 


in inexpensive hybrid tape recorders. 


transistor tape recorders. 
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In this application, it offers the 
required amplification while intro- 
ducing the minimum of hum and 
microphony. In addition to hybrid 
recorders, the AC107 is particularly 
suitable for battery-operated all- 
of audio equipment. 


Mullard LFK4. forms basis of 


economical audio stages 


Cee good performance and economy of operation 
are prerequisites of present-day portable radio receivers, 
and all three are achieved in the latest models using the new 
Mullard LFK4 transistor audio package. 


as a pre-amplifier. (When ordering 
replacements for the LFK4, the 
particular transistor required should 
be specified.) 

Because the package can be d.c. 
coupled throughout, the number of 
interstage coupling components is 
reduced. This, together with the 
elimination of the comparatively 
bulky transformers, results in not- 
able savings in space and cost. - 

D.C. coupling also offers 
improvements in terms of per- 
formance. An extended frequency 
response is obtainable, and the 
amplifier has a better response to 
rapidly changing audio signals. 

The sensitivity of the LFK4 is 
such that an output of 700mW can 
be obtained using a 9V battery, or 
approximately 1W using a 12V 
supply. 

An attractive feature of the 
LFK4 package is that the OC81D 
driver transistor can be run at low 
quiescent current. Battery drain is 
therefore reduced even with the 
large outputs obtainable with the 
LFK4. Extended battery life—an 
obvious benefit—is therefore a 
significant “extra” of the new 
Mullard audio package. 


AC107 LOW-NOISE TRANSISTOR FOR 
TAPE RECORDERS 


HE Mullard AC107 low-noise 
junction transistor is now fre- 
quently used as a voltage amplifier 


Use of the AC107 is not limited to 
inexpensive equipment, however. 
Manufacturers of high-quality audia 
equipment who wish to employ 
transistor pre-amplifiers because of 
their inherently good microphony 
properties are making increasing 
use of the device. The Mullard 
AC107 is thus contributing greatly 
to the high standards attainable 
with the wide present-day - range 
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IT is now more than two years since an article in our sister journal Wireless 
and Electrical Trader drew attention to the need for an association of servicing 
technicians through which meetings could be arranged to exchange ideas of 
special interest to. those engaged in the construction and maintenance of elec- 
tronic equipment, as distinct from those responsible for primary research, 
design and development. Even earlier than this reference was made (in the 
1959 Annual Report of the Council of Management of the Radio Trades 
Examination Board) to the possibility of forming such an association. More 
recently the Association of Supervising Electrical Engineers have proposed a 
society for “technician engineers ” in the electrical and electronics industries. 


We are wholeheartedly in favour of any and all of such moves as will gain 
recognition for the skill, and augment the knowledge of what may be regarded 
as the non-commissioned ranks of the industry and, let us not forget, the 
colleges, universities and Government research establishments. These men— 
who hold their jobs because of an innate common sense and practical turn of 
mind which is often exercised, consciously or unconsciously, to influence the 
decisions and to stiffen the morale of their “ betters ”—are the salt of the earth. 
It is high time that they had their own “mess” as a basis for technical 
discussion and for an exchange of hospitality with the commissioned ranks. 
We were pleased to note quick approval in principle of the I.E.E. for the 
A.S.E.E. moves, and it is no secret that the I.E.R.E. through its associations 
with the R.T.E.B. is behind the move to form the Society of Electronic 
and Radio Technicians (S.E.R.T.). 


That is not to say that the professional bodies have any wish to control 
the activities of the new societies, which will presumably be autonomous 
after some. initial clerical help in the early stages, but we hope that close 
contact. will. be maintained, if only to facilitate transfer from the technician 
to the engineer grades. We would like to think that this flow could take place 
both ways and that an engineer whose talents and inclination for work at the 
bench exceeded at any time those at the drawing board could, without loss 
of face, transfer to and be as proud of the title of technician as those who can 
legitimately call themselves engineers. In parenthesis, it seems odd that the 
I.E.E., which has fought so long to prevent abuse of the title of engineer, 
should condone the curious mixture of “technician engineer.” Will this 
society, when it is formed, be a sort of transit camp? 


Questions have been asked about the desirability or otherwise of forming 
two societies of electronic technicians, and why after so much talk and 
procrastination agreement on the aims of a single society could not have been 
reached. Here we are faced once again with the problems of optimum size 
and of reconciliation between common aims and the needs of specialization. 
As in the case of the larger learned societies and professional qualifying bodies 
we must live with the natural process of association and dissociation, of growth 
and decay. When these stop there is no longer any vitality. 


Meanwhile, we congratulate S.E.R.T. on having at last done something 
effective and we wish the newly elected chairman E. A. W. Spreadbury, his 
future colleagues and all members of the Society every success. This will be 
assured if they keep constantly in mind the spirit of the opening meeting in 
London and the chairman’s opening remarks in which he reminded us that 
no man should evade the obligation to contribute to the advancement of his 
group. His skill is a personal possession for the exercise of which he justly 
expects a reward, but his knowledge is part of a common heritage to which 
he should contribute with the same freedom as he draws. If he cannot make 
primary contributions then he should pay his debt by supporting an 
organization which makes it possible to preserve, disseminate and increase 
the common fund of knowledge. 


325 


Wireless World 
CRYSTAL-CONTROLLED TRANSISTO! 


INCE the beginning of broadcasting as a means 
of entertainment, methods have been sought of 
improving the quality of reproduction. The 

standard of receiver design eventually reached such 
a level that interference and noise became limiting 
factors in the search for quality, and the system had 
to be changed. The old method—amplitude modu- 
lation—was abandoned by serious seekers after high 
quality, and frequency modulation now reigns 


(b) 


—— 


Fig.1. Amplitude and frequency modulation. Modulating signal 
at (a) gives a.m. wave as at(b). F.m. signal at (c) is unaffected 
by random amplitude modulation, as a receiver limiter removes 
variations. 


supreme. Fig. 1 shows the differences. Amplitude- 
modulated carriers convey information by the vary- 
ing amplitude of the carrier as at Fig. 1(b), (a) being 
the modulating signal. The frequency is constant. 
At (c) is a frequency-modulated carrier, and it is 
seen that the frequency varies with the modulating 
signal, the amplitude being constant. As a matter of 
fact, if the amplitude were not constant, it wouldn’t 
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matter, because the variations can be chopped off 
at the receiver, as at (d), and the information—the 
variations in frequency—left intact. If these random 
variations in amplitude, which are the result of noise 
and interference, were present on an a.m. carrier. 
they would become part of the information and 
would be reproduced by the receiver. This is the 
basic advantage in f.m. systems. 

The medium-wave band already being fully c com- | 
mitted to a.m. broadcasting, f.m. transmissions are in 
Band II—about 80-100 Mc/s—which is less restric- 
tive. This would be necessary in any case, as the 
frequency must be swept over a range of 150 kc/s to 
provide 100% modulation, which is far too wide a 
band to be accommodated in the medium-wave band. 


Detectors 


F.m. detectors, or discriminators as they are called, 
usually employ some form of limiter, to exclude 
amplitude variations, and a pair of tuned circuits 
followed by diode detectors, as in Fig. 2(a). The 
primary and secondary windings of the transformer 
are tuned to the 1-f. and, as they are loosely coupled, 
produce voltages 90° out of phase. At the centre 
frequency, with no frequency modulation applied, 
the voltages on the diodes will be equal—the vector 
sums of the primary and secondary voltages. Off 
resonance, the secondary voltage will be either more. 
or less than 90° out of phase and the vector sums 
will be larger or smaller on each diode as shown in 
Fig. 2(b). | Frequency variations have thus been 
transformed into voltage variations at the modulation 
frequency. Although it is possible to obtain a 
frequency /voltage linearity of a high order from this 
type of circuit, it is not easy for the home. con- 
structor to align it accurately, and home-built tuners_ 
using this circuit do not usually take full advantage - 
of its potential. 

The type of tuner to be described needs no align- 
ment of either if. or discriminator, and its full 


linearity is obtained automatically. 


Principle of Operation 


We claim no originality for the discriminator—it 
was used in a valve f.m. tuner by M. G. Scroggie in 
1956 and for many years before that in industrial 
and military applications such as f.m. telemetry. One 
version was used in the Wireless World Audio Signal 
Generator, described in November and December — 
1963. 

The prime requirement is a train of constant- 
energy pulses, shown in Fig. 3. In (a) the pulses 
are identical in width to the spaces between them; 
in other words, the mark/ space ratio is unity. The 
mean level of the voltage is half the peak amplitude. 
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F.M. TUNER 


PULSE DISCRIMINATOR GIVES 
LOW DISTORTION WITH NO 


ALIGNMENT PROBLEMS 


The mark/space ratios of the pulse trains shown at 
(b) and (c) are 1:2 and 2:1 respectively, and the 
average levels are one-third and two-thirds of peak 
value. If the mark/space ratio is varied continuously, 
as in (d) (where the pulses are shown narrower to 
- get more on the diagram) the average level varies 
and, when filtered to remove the pulses, becomes a 
reproduction of the modulating signal (e). The 
pulses are derived rather deviously from the carrier, 
and most of the tuner circuitry is concerned with 
their production. 

One of the benefits of the. discriminator is that it 
has no tuned circuits; to extend this advantage to 
the i.f. stages, and to enable the pulse stages to work 


INPUT OUTPUT 
(FM) (AF) 
(a) 


(b)” 
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efficiently, the iff. is set at 130kc/s, and a wide- 
band, RC-coupled i.f. amplifier used. - 

The other significant feature of the tuner is that 
it is switch-tuned. Continuous tuning for the three 
British programmes only seems nothing less than 
primitive but, in any case, with an if. of 130kc/s, 
tuning would be very critical, and one can envisage 
difficulty being experienced. Accordingly, we have 
used a crystal oscillator with three switched crystals. 


Pulse Stages 


Schmitt: It is convenient to start at what appears to 
be the wrong “end” of the tuner, for the charac- 


Left: Fig. 2. Common type of tuned discriminator shown at (a). 
Varying voltages on dicdes shown in (b). 


Below: Fig. 3. Principle of pulse discriminator. 


AVERAGE 
oe 


(b) 


(c) 


(d) 


(e) 
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MINIMUM ~ 
TRIGGER 
AMPLITUDE 


(b) 


Fig. 4. Schmitt trigger circuit. At (b) is shown the reason 
for the minimum amplitude of input required. 


teristics of the trigger and pulse forming stages deter- 
mine the type of if. and front end to be used. 
The first bit of shaping the signal encounters is 
a Schmitt trigger which, for those who have not met 
the circuit before, is shown in Fig. 4(a). The 
Schmitt is a means of obtaining rectangular waves 
from sine waves, and is a two-stage amplifier with 
the output fed back to the input to provide positive 
feedback. A positive-going disturbance, for instance, 
on the base of Trl is amplified by Trl and fed 
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R.F. AMPLIFIER 


MIXER © 


(b) 
Fig. 5. Monostable flip-flop. 


back to the emitter via the emitter-follower—Trz2. 
The fed-back signal is of the correct polarity to 
augment the original disturbance, and the result is 
a steep positive-going transient on the collector of 
Tr2. This condition remains until the base of Trl 
is driven in a negative direction, when the opposite 
process takes place. The output amplitude is only 


governed by the supply voltage and transistor charac- 
teristics, so that a constant-amplitude rectangular 
wave is produced for even an irregular input. 


This 


C7 _~--4 pie Sie penn 
0-001 
l 


° 


TO SUPPLY 
~ NEGATIVE 
TERMINAL 


TO SUPPLY 
POSITIVE TERMINAL 


OSCILLATOR 


Fig. 6. Circuit diagram of r.f. chassis 
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BDO 


Fig. 8. Discriminator. 


square wave is now passed into a differentiating 
circuit, CR, from which the series of spikes, suitable 
for triggering, emerges. The circuit does not trigger 
at exactly the same level in both positive and nega- 
tive-going directions of the input signal, so that there 
is a minimum signal amplitude, below which the 
square waves are not obtained. Fig. 4(b) shows this. 
In our circuit, this minimum is 300mV for reliable 
operation, this level fixing the gain of the if. 
amplifier. 


Multivibrator: The constant-width pulses are ob- 
tained from an emitter-coupled, monostable multi- 
vibrator, the basic circuit of which is shown in Fig. 
5(a). The operation:is roughly similar to that of 
the Schmitt, except that after the initial step, the 
a.c. coupling to the base of Tr2 returns the circuit 
to its initial condition after a time determined by the 
CR product. An input pulse from the Schmitt 
serves only to initiate the step, the reverse process 
being controlled by CR. The output is a series of 


WIRELESS WORLD, JULY 1964 


rectangular pulses, as in Fig. 5(b), at the frequency 
of the carrier and of constant width and amplitude. 

In Fig. 5(b),-the dotted line shows the actual, as 
opposed to the idealized, shape of the output pulse. 
The curved trailing edge is caused by transistor limi- 
tations, and to avoid this curve running into the next 
pulse and causing audio distortion, the frequency of 
the if. is low. Transistors are available which could 
work at a much higher pulse repetition frequency, 
but they are expensive. 130kc/s was found to be 
the best frequency to work at, avoiding distortion 
at the +75kc/s deviation limit and still being easy 
to filter out at the lower 75kc/s deviation limit, 
which is 55kc/s. 


Filter 


To improve the high-frequency signal-to-noise ratio 
at the receiver input, the higher audio frequencies 
are boosted at the transmitter, so that at the receiver 
they. can be attenuated, together with the noise. 


329 


The amount of boost is such that the attenuation 
required is provided by a low-pass RC filter, seen 
in the main circuit diagram, Fig. 8, with a time 
constant of 50sec. The audio characteristic is then 
—3dB at about 3kc/s. In addition to this “de- 
emphasis” filter, there is the problem of removing 
the pulse frequency, centred at 130kc/s. 

To remove the pulses, we use a “twin-T” RC 
filter, with its infinite attenuation point at 130kc/s. 
This has a very steep trough near 130 kc/s, but with 
a very broad skirt. The lack of sharpness is norm- 
ally a nuisance, but in this case, with a bit of help 


from a half-section filter, it is just right to provide 
de-emphasis. The loading of the output terminals by. 
the following pre-amplifier or amplifier affects the 
shape of the curve, and we have specified two capa-_ 
citors in C28 position, for amplifier input imped-. 
ances of 1 MQ and 100k®. The output for +75 kc/s 
deviation is 150mV when loaded by 100k®. 


R.F. Stages 


The “front end ” is fairly conventional. A common- 
base r.f. amplifier is used, presenting an input im- 


Fig. 9. Drilling diagram of tag-boards and r.f. chassis. 
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PULSE PANEL 
(INSIDE VIEW) 


PULSE PANEL 
(OUTSIDE VIEW) 


R.F. BOX 
TO POS. (BOTTOM VIEW ) 
TERMINAL 


pedance of around 60- 800, and feeding the base 
of a common-emitter mixer stage. The crystal 
oscillator uses third-overtone crystals which work at 
one third of the required local oscillator frequency. 
There are no tuned circuits in the fm. band, which, 
together with the use of an r.f. amplifier teduces 
possible interference with other receivers. The out- 
put is applied to the emitter of the mixer, which 
seems to be happiest when working with no bias, 
harmonics of the oscillator frequency being, pre- 
sumably, most prolific in this condition. 


I.F. Amplifier 


The sensitivity of the tuner is not high, but is ade- 
quate for use in areas of about 25 »V/m witha proper 
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Fig. 10. Layout of components and wiring diagram. 


dipole aerial. (It compared favourably with an 
established design in an unfavourable position at 
Harpenden, where it performed well with no audible 
noise on a bit of wire two feet long.) From the 
minimum triggering level of the Schmitt, it is evi- 
dent that the gain from aerial to if. output: must 
be at least 40,000. The r.f. stage and mixer give a 
gain of about 4.5, so that the if. amplifier must 
supply 9,000 times amplification. The output from 
the mixer contains a certain amount of signal at the 
channel separation frequencies (approximately 2.2 
and 4.4 Mc/s). If allowed to pass to the Schmitt, 
this would cause phase modulation in addition to 
the signal and af. noise would occur. We have, 
therefore, included LC filters in two stages t to atten- 
uate the breakthrough. 


Construction 


All components are easily available, and the total 
cost is somewhere.in the region of £14-£15. The 
crystals are available at £4 per set of three from 
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LIST OF COMPONENTS 


Capacitors 


C, 47pF ceramic + 10% 

Cx, 1,000pF ceramic + 10% 

C 3 1,000pF lead-through ceramic 
C , 1,000pF ceramic ty 10% 
3.3pF ceramic + 10% 


C; 

C , 1,000pF lead- aie ceramic 

C ; 1,000pF lead-through ceramic 

Cg 0.02uF 30V disc ceramic (Radiospares) 
C 9 1,000pF lead-through ceramic 

Cyo 1,000pF + 10% ceramic 

C,, 1uF 15V sub-miniature electrolytic 
Cjo 0.01uF 30V disc ceramic 

Cy3 32uF 15V sub-miniature electrolytic 
Cy4 82pF + 10% ceramic 

C5 1uF 15V sub-miniature electrolytic 
Cy,¢ 0.01uF 30V disc ceramic 

C7 324F 15V sub-miniature electrolytic 
Cy, 82pF + 10% ceramic 

Cy9 1,000pF + 10% ceramic 

Coo 0.01nF 30V disc ceramic 

Cy; 22pF + 10% ceramic 

Coo 32uF 15V sub-miniature electrolytic 
Co3 22pF + 10% ceramic 

Coy4 1,000pF + 10% ceramic 

Cy; 100pF + 10% ceramic 

Co, 0.05uF 30V disc ceramic 

Cy, 100pF + 1% silver mica 

Cog 920pF* + 1% silver mica (800 + 120 in parallel) 
Cog 220pF + 1% silver mica 

C3) 10OpF + 1% silver mica 

*for 100KQ load. For 1MQ load, use 500pF. 


Semiconductors 


9 x OCI171 transistors 
1 x OC42 transistor 
2 x OA8]1 diodes 


Resistors 

R , 5602 +10% LW 
R 5 2.2kQ a 2 
R 3 12kQ g - 
R 4 10MQ »» » 
R 5 470Q ” 3 
Ro 2.7kQ A ‘ 
R ; 5602 ¥. s 
R g 5.6kQ id ‘ 
R 9 1.5kQ ig i 
Rio 6.8KQ ” ”» 
Ry 27k2 45 iy 
Ryp 1kQ %» 3 
Rj3 2.7kQ ” ” 
Ria 100Q ” 23 
Ry5 6.8K - Pain. 
Ryg 27KQ i. .. 
Riz 1kQ oP) bb) 
Rig 2.7kQ if 
Ry 1002 : fe 
Roo 6.8kQ A 
Roy 27k2 . ‘ 
Roo 1kQ y 
Rog 2.7K 3 53 


Rog 33kQ ” 39 
Ros 56kQ BD) 5») 
Rog 2.2k0 3 i 
Roz 2.2KQ, op) 2 
Rog 2.2kQ ; x 
Rog 47kQ + 5% 5 
Rgo 47kQ + 5%, Z 
Rg, 4.7kQ +10% a 
Roo 12kQ A * 
R33 33KQ 5B) ae. 
Reg 56kQ ss is 
Ren ookOw rn as 3 
Rgg 3.3KkQ ae = 
Rsz 1.5kQ 50 rf 
Rsgg 100K Be A 
Rgg 47KQ + 5% = 
R4o 12kQ b) 33 
Ray 12kQ 5B) Sy) 
Reo 4.7KO a 55 
Coil Data 


= 5 turns, close-wound .24 s.w.g. enamelled copper 
wire on Neosid former Type 3500/8B.A. polystyrene, 
no core. 

L. 7 turns, close-wound 24 s.w.g. enamelled copper 
wire on Neosid former Type 3500/8B.A. polystyrene, 
core grade 900. 

Ls; 12 turns, close-wound 24 s.w.g. enamelled copper 
wire wound on 10M resistor. 

L, and L; 15 turns, 24 s.w.g. enamelled copper wire self- 

supporting 3/16in. diameter. 

L, and L, 250 turns, 42 s.w.g. enamelled copper wire on 

Neosid pot core assembly Type 10 D/WR. 

T, Primary—33 turns, close-wound 32 s.w.g. enamelled 

copper wire on Neosid former Type 3500/8B.A. poly- 

styrene, core grade 900. Secondary is 3 turns, close- 
wound over the middle of the primary winding. 

Neosid components are available from Denco (Clacton) 

Ltd. 


Miscellaneous 


sin. aluminium angle 

16 s.w.g. aluminium 

Thin tinplate 

7sin Paxolin sheet 

Turret tags 

feed-through bushes 

coaxial sockets 

insulated terminal, red 

insulated terminal, black 

standard ‘“‘ Maka-Switch ” assembly (Radiospares) 
long “* Maka-Switch ”’ spacers (Radiospares) 
3-pole 4-way switch 

pointer knob 

crystals, 3rd-overtone, +0.02% series resonance, 
(Cathodeon Crystals Ltd., Linton, Cambridge). 
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The sub-miniature electrolytic and disc ceramic capacitors shown in 
the photographs of the tuner can be obtained through local dealers 
from Radiospares Ltd. 


Cathodeon Crystals Ltd., Linton, Cambridge, the 
frequencies required being obtained by subtracting 
130kc/s from the transmitter frequency and divid- 
ing by three. For instance, Wrotham transmits the 
Light Programme on 89.1 Mc/s. The crystal re- 
quired is (89.—10.12)/13=29.657 Mc/s. 

The construction of the unit is fully explained 
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by the drawings. Tags have again been used, 
although printed circuits can be used if readers 
should so’ wish. It is intended to power the tuner 
by. a common power supply in the rest of the 
builder’s sound installation, but. there is room inside 
for a battery if required; the battery terminals should 


then be omitted. The battery drain is 7mA. 
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1.E.A. 1964 


THIS year’s exhibition, the fifth of the series, demonstrated 
the wisdom of arranging a two-year interval between shows. 
Although the R.E.C.M.F. alternates with the I.E.A., the accent 
is on different types of product, and a more interesting exhibi- 
tion is provided by the greater development that occurs between 
shows. 

Transistors are finding greatly increased application in 
measuring instrumentation, especially in oscilloscopes and digi- 
tal methods of frequency and voltage measurement. Most of 
the traditional objections to their use—high noise levels, low 
frequency characteristics, low impedance and low power—have 
been overcome, and they are now the designer’s first choice 


for many applications. 


Computers, many of which were second and third generation 
designs, and data-processing systems were very much in evi- 
dence, the trend being towards size reduction for a given 


application. 


More so than in previous years the international flavour of 
the I.E.A. was noticeable in the increased number of “agency ” 
stands and manufacturing companies who also showed pro- 
ducts.of overseas manufacturers. 


MEASURING INSTRUMENTS 


Voltage Measurement: One of the 
most clearly-defined trends at the 
whole exhibition was the large 
increase in the numbers of digital 
voltmeters. It would seem that no 
laboratory is now complete without 
its d.v.m., and ene begins to wonder 
whether they are used because of 
their accuracy, reading convenience, 
or status “image.” 

The Solartron LM1420 is, however, 
quite definitely a good enough reason 
for using this type of instrument, 
having a measurement range of 2.5 ».V 
to 1000 V, an accuracy of 0.05% .and 
an input impedance of over 5 kM?. 
Common-mode rejection is 150 dB, 
both input terminals being completely 
isolated from earth and the power 
supplies. Power to the voltage-to- 
frequency converter, and signals from 
this unit to the counter, are trans- 
mitted by toroidal transformers, a 
“guard” terminal being provided for 
applications where a high common- 
mode signal is present, guard being 
taken to the source of c.-m. voltage. 
The principle of the v.-to-f. con- 
verter is a variable-rate ramp genera- 
tor. The applied signal varies the 
rate at which the output of an inte- 
grating amplifier rises towards a pre- 
set trigger level, at which point it 
is reset by a standard charge. As the 
rate of rise, and therefore the number 
of cycles, is determined by the input 
voltage, the frequency is a direct 
indication. of voltage, and can be 
counted. The counters can be used 
separately for frequency measure- 
ment. A further feature is the can- 
cellation of 50 c/s by making the gate 
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time 20, 40 or 80 msec, up to 30dB 
series-mode rejection being obtained 
in this way. 

An accuracy of 0.001% is claimed 
for the Digital Measurements 
DM2010, which has a sensitivity of 
10vV and a 6-figure display. The 
usual method of obtaining the stan- 
dard—two close-tolerance resistors— 
has been replaced by an inductive 
ratio arm, which is inherently more 
accurate, the ratio effectively being 
fixed by the number of turns on a 
coil. ° 

The International Electronics 
DSV.1 instrument is noteworthy for 
its low cost—less than £100. It em- 
ploys a 3-staircase successive-approxi- 
mation type of circuit, in which the 
input to a summing amplifier is re- 


Levell [M5IC universai counter. 
simplified. 


Operation is 
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duced in steps. The staircases are 
produced by the transistor equivalent 
of a unijunction “ cup-and-bucket ” 
circuit. 

A different type of circuit is used 
in the Hughes 5100. A voltage-con- 
trolled oscillator is used, the transfer 
characteristic being linearized by 
means of a frequency-to-voltage com- 
parator, giving an accuracy of 
0.005%. A counter measures the fre- 
quency of the v.c.o., and transfers the - 
counter states to a buffer store which 
operates the Nixie readout. 


The more conventional type of 
“ moving-finger”” voltmeter  con- 
tinuous to develop, and a sudden in- 
crease in the number of true r.m.s. 
meters has been noted. A typical 
example is the Hewlett-Packard 
3400A, which measures r.m.s. values 
from 100 “V to 300 V, at frequencies 
from 10 c/s to 10 Mc/s, of waveforms 
with crest factors up to 10:1 (100:1 
at 10% of f.s.d.). A sensing thermo- 
couple and reference thermocouple 
are arranged in a_ self-balancing 
bridge, giving freedom from drift. 
A d.c. output is provided for re- 
cording. 

A direct voltmeter by the Ministry 
of Aviation shows the use of transis— 
tors in high impedance and low drift 
circuitry. Silicon planar types are 
used in a long-tailed-pair circuit, cur- 
rent drift being balanced by an 
auxiliary transistor. The input 
transistors are worked at a base cur- 
rent of 10 °A, which, when the 
balancing current is subtracted, gives 
an input current of less than 3X 
10°'°A. Input resistance is 50 kMQ. 


Oscilloscopes: Several transistor oscil- 
loscopes have made their appearance 
recently, one of the more sophisti- 


Bradley transistor oscilloscope. 
Tube is 3in diameter. 
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Right: ~- Hewlett- 
Packard true 
r.m.s. voltmeter 


3400A. Crest 
factors up to 100:1 


Solartron digital voltmeter LMI420. Exceptional common- 
and series-mode rejection is achieved. 


cated being the Tektronix 647. The 
basic instrument uses a new 14kV 
Tektronix ceramic tube with flat face 
and internal graticule. A tracefinder 
(attenuator type) and directly coupled 
bright-up are used, and a frequency- 
stable. voltage calibration square 
wave is provided. The dual-trace 
plug-in amplifier has a bandwidth of 
0-50 Mc/s (—3dB) and 10mV/cm 
sensitivity. Common-mode rejection, 
when the two identical channels are 
algebraically added, is 20:1, and 
cross-talk when operated separately 
is —80dB. Input impedance is 
1MQ and 20pF. The timebase 
plug-in is a two-sweep unit, one 
being used to delay or strobe the 


other. Maximum writing speed with 
the 10X ~~ expansion in use is 
10 nsec/cm. 


The C.R.C. OCT 343 instrument 
shown by Claude Lyons is a small 
instrument with a 3-in, 1.6kV tube. 
Vertical bandwidth is 500kc/s and 
sensitivity 80mV/cm. The chassis is 
isolated so that differential and high- 
voltage measurements may be carried 
out. 

An even smaller instrument is the 
Bradley 148, using a 3-in tube and a 
front panel of 7 X6in. . The sensi- 
tivity of the y amplifier is 20 mV/+ in 


over 0-1.5 Mc/s, at an input imped- 


ance of 1 M{ and. 50 pF. 

More conventional. valve instru- 
ments seem to be following the 
trend towards diversity of applica- 


tion, in that the basic instrument. 


consists -only of power supplies, 
cathode-ray tube and tube controls. 
Amplifiers and timebases of the type 
required are then plugged into holes 
in the front panel. _ . 

‘Fhe usual: two compartments for 
x and y deflection units have merged 
into one. in the Hewlett-Packard 
140A oscilloscope. This compart- 
ment can thus be used for x and y, 
x and x, y and y or a special unit 
for transmission-line testing, which 
takes up the whole accessory com- 
partment. 

A scanning technique is used in 
the SGM43 large-screen instrument 
by Knott Elektronik, shown by 
A.E.P. International. This method 
has been described in Wireless World 
(Feb., 1956) and has been called the 
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can be tolerated. 


“voltage-coincidence” method. A 
scanning waveform, or raster, is ap- 
plied to the tube and to one input 
of a coincidence detector. ‘The in- 
put signal is applied to others when 
the two are equal, a pulse is pro- 
duced which is used to brighten the 
tube. In this way, effective writing 
speed has no effect on brightness, and 
as many channels can be displayed 
as there are amplifiers available. The 
amplitude of the display is largely a 
function of the scanning waveform, 
SO Sensitivities up to 504V/cm can 
be obtained. A graticule is applied 
electronically. 


Counters: Digital frequency meters 
using counting techniques seem to 
have reached a plateau in the devel- 
opment of faster counting speeds. 
50 Mc/s is about the limit that is 
now reached in indicating decades, 
although heterodyne techniques and, 
in one case, a digital divider, push the 
limit to much higher frequencies. 
The Venner TSA 3338 isa 50Mc/s 
counter, using established techniques 
to measure frequency, time and ran- 


* dom events. The crystal is a 5 Mc/s 


type in a 1-in-10° oscillator. 

A lower-frequency basic counter, 
the Racal SA.540 11 Mc/s instrument 
is . transformed into the SA.550 
100 Mc/s type by the addition of the 
SA.545 non-indicating divider. This 
comprises a shaping amplifier, feed- 
ing a current-fed binary toggle, which 
drives a transistor/tunnel diode ring- 
of-five divider. 

Levell Electronics introduced their 
TMSI1C, which is typical of the range 
of equipment in that it is a simple, 
general-purpose instrument with a 
sound specification and no frills. It 
is capable of counting up to 3 Mc/s, 
with the rather unusual input condi- 
tions of 35 mV and 100k. Special 


attention has been paid to reducing 
the noise level at the trigger stage to 
avoid errors when measuring perio- 
dic time. Display storage is used, so 
that the display only changes when 
the result of a new cycle of counting 
differs from the last. A high samp- 
ling rate is thereby usable without 
the need for display blanking or hold 
controls.. When used as a counter, 
the capacity can be increased by the 
suppression of 90% or 99% of the 
input pulses. 

In all the above counters, and in 
most of those seen at the exhibition, 
in-line displays of various forms were 
used and: semiconductors are 
employed exclusively. 


Signal Generators: Transistors have 
been relatively slow to take their 
place in high-quality signal genera- 
tors, but the Marconi Instruments 
TF2002 wide range instrument uses 
them quite successfully in a very ver- 
satile unit. The generator employs 
eight separate oscillators to cover the 
range 10 kc/s to 72 Mc/s, with ampli- 
tude modulation and, on the top six 
ranges, incremental frequency shift, 
obtained by either Varicaps or reac- 
tance transistors. The internal 
modulation oscillator is variable from 
6.3c/s to 20kc/s and, to eliminate 
the wearisome trudge from one end 
of the tuning scale to the other when 
plotting a response curve, the scales 
are made to run in opposite direc- 
tions on each range. 

A typical example of several lower- 
frequency sine/square oscillators is 
the Venner TSA 625. This is another 
transistor design covering 10c/s— 
1 Mc/s in 5 push-button ranges, and 
giving a 2.5 V maximum sine wave at 
better than 2% distortion and a 
square wave with a rise time of 
100 nsec. 


SEMICONDUCTORS 


Transistors usually tend to make the 
news. in the semiconductor world, 
but at this exhibition, the diode stole 
a little thunder. The Hughes Micro- 
glass diode is possibly the smallest 
and shows promise of being one of 
the most reliable. No whiskers are 
employed, the junction being an epi- 


taxial diffused type, with large-area 
silver contacts. The whole package 
is sealed by a glass-to-metal seal, 
and the junction itself is again pro- 
tected by a glass-to-silicon seal. 
Among the fastest diodes extant 
are the SGS-Fairchild FD7 series 
planar types, with a carrier lifetime 
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of 450psec. The capacitance is 
0.75 pF. 

Claimed by Mullard to be the 
world’s fastest is the 54CAY gallium 
arsenide diode with a reverse re- 
covery time of between 0:25 nsec and 
0.5 nsec. The exact time is indeter- 
minate, because the measuring instru- 
ments are not sufficiently precise. 

Turning to transistors, two new 
planar field-effect devices were in- 
troduced by SGS-Fairchild—the 
2N3277 and 2N3278—which exhibit 
a 0.5B noise figure, 0.1 nA collector 
leakage and an input impedance of 
50 MQ. 

The planar technique is also used 
by Brush Clevite in their CZD 
Zener diodes, which offer low tem- 
perature coefficients and low noise. 
The forward voltage is roughly equal 
to the Zener voltage and the devices 
are rated at 400mW. Again with 
low noise figures, the Mullard 2N929 
and 2N930 silicon planar. devices 
offer 4dB and 3 dB respectively at 
10uA. They are intended as input 
stages for measurement and control 
amplifiers. Mullard also exhibited a 
range of devices which can be used 
for a wide range of applications. The 
BFY50 series have an fy of 50 Mc/s 
and a very low saturation of 200 mV 
at 150 mA collector current. Current 
gain is well maintained between 1 mA 
and LA. 

High-power, high-frequency tran- 
sistors are always of interest, one 
such being the RCA TA2307 sili- 


Rees 


>. 
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Mullard RPY28 cadmium sulphide cell 
for car light control. 


con device, giving 3 W at 400 Mc/s. 
This transistor is suitable for driving 
varactors to give considerable power 
at microwave frequencies. 

SGS-Fairchild also offered this 
kind of device in the form of the 
2N2892 and 2N2893 silicon planar 
types. With 80V collector/emitter 
ratings, they are rated at 30W at 
40 Mc/s. The same firm introduced 
the 2N3137, intended as an-output 
stage for mobile radio telephones, 
and giving |W at 250 Mc/s or | W 
at 500 Mc/s. 

Intended for automatic control of 
car headlamps and parking lights, 
the Mullard RPY28 photocell is par- 
ticularly suitable for use in transistor 
circuits. When illuminated with 50 
lux, the cell resistance is about 45022, 
the power dissipation being 200 mW. 


COMPONENTS 


Considering the intrusion of 
instrumentation into principal com- 
ponent exhibitions held in the U.K. 
over ‘the past few years, it was not 
surprising that component manufac- 
turers entered wholeheartedly into 
the 1964 LE.A. fray. Many com- 
ponent manufacturers announced 
extensions to existing ranges only, 
while others introduced yet smaller 
articles to already miniature lines. 

A notable feature in the resistor 
field was the conforming of new 
components to military specifications. 
Welwyn Electric introduced a new 
range of vitreous-enamelled, wire- 
wound resistors. These components 
meet the requirements of the 
DEF5115 specification, a feature of 
which is the long-term, cyclic-load 
test at full power and at 70°C. 
Designated “ W ” resistors, there are 
no protrusions along the resistor 
body and identification markings are 
“ fired-in.” 

Turning from the fixed to the 
variable resistor field, the Colvern 
“Dialpot” though looking like a 
small clock, is a ten-turn helical 
potentiometer with an integral clock- 
type dial. A hundred divisions on 
the dial enable 1,000 settings over 
the ten turns of the potentiometer. 
The maximum resistance range is 
from. 1002 to 100k2. The dis- 
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sipation is 3 W at 20°C. A new wire- 
wound trimmer potentiometer range 
was introduced by Painton. Com- 
ponents from this series measured 
3in long and approximately 7 in 
square. The temperature range over 
which these trimmers can be oper- 
ated: 1s. °——S5,;to.LLO° 


A number of new capacitor types 
were introduced and it was in this 
class of component that outstanding 
examples of miniaturization could be 
found. The term “monolithic con- 
struction’? rightly or wrongly, has, 
for some time, been applied to inte- 
grated circuitry. Two classes of 
capacitors were shown, both of which 
were described as monolithic types. 


T.C.C. monolithic ceramic capacitors _ 


(shown for the first time in the U.K.) 
were designed to obtain the maxi- 
mum capacitance per unit volume 
obtainable with ceramic capacitors. 
The high capacitance is obtained by 
the use of multi-layer construction 
of thin ceramic dielectric films which 
are sintered with palladium elec- 
trodes into a solid block. At present 
15 values ranging from 0.01 to 
2.2 ¥F may be obtained. The tem- 
perature range over which these com- 
ponents may be operated is —40 to 
100°C. The other monolithic range 
was exhibited by Electrosil. Their 
“TLo-Cap” components consist of 
two flat ribbons of metal serving as 
plates (and also as leads), a layer of 
glass (dielectric): and two pieces of 
cover glass all fused into a solid unit. 
Available from 0.1 to 10pF with 
tolerances of +5, 10 and 20%. 
Tantalum capacitors were prolific 
a. this year’s exhibition, of these, the 
sub-miniature types shown by S.T.C. 


and T.M.C. required a second glance. 


to assure oneself that they~ were 


indeed electronic components and 


not pin heads. The “Hi Voltan” 
types on the T.M.C. stand weighed 
0.1 gm and are available from 400 pF 
to 10,000 pF, values up to 3000 pF 
being available for 125 V working. 
The volume occupied by these capa- 
citors is approximately 0.0006 cubic 
inches. Etched tantalum foil capa- 
citors demonstrated by S.T.C. and 
sub-miniature solid tantalum capa- 
citors attracted much attention. 


(Continued on page 337) - 


The ‘stop press’’ board of S.T.C. displayed the recently-announced, glass- 
crystals and sub-miniature tantalum capacitors. : Betis 
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the unitor that holes in one 


Belling-Lee have long realised that the only solution to the problems of dependability 
in components is—absolute precision in manufacture combined with rigid control of 
materials. 

Unitors are basically simple devices, but in a connector of this kind a slight misalign- 
ment in use could cause poor connection, jamming, distortion and even destruction 
of the component. Carefully controlled float on the pins is the answer—which can 
only be achieved by close-tolerance tooling, moulding and assembly. These present 
no problems at Belling-Lee. 

Unitors, plugs and sockets—screened and unscreened—together with terminals and 
circuit protection devices are among the 1000 and more components set out in the 
Belling-Lee Technical Catalogue. Ask for a copy, and for fuller information on any 
type of component which interests you. 


Get down to details with 


\ 


BELLING-LE 


Belling & Lee Limited - Great Cambridge Road « Enfield - Middlesex - Enfield 5393 
10W W—099 FOR FURTHER DETAILS. 
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THE BOOK ON THE LEFT tells you all you need to know about 
the unit on the right -a completely new concept in voltage 
stabilisation. called vst. Compact, the Astralux Voltage 
Stabilising Transformer offers you these enormous advan- 
tages over existing systems: First: Where there is a fluctuation 
in the supply voltage of between + 10° and —20% the vst 
will maintain the voltage to within +0.5% of normal. 
Second: Even when the voltage fluctuation is as great as 
+10% to —30% the vsT will maintain the voltage to within 
+1.0% of normal. Third: The vST operates over a wider 


Jury, 1964 


VST patent application numbers 3835 & 3836/64 


voltage than earlier systems, has improved overload charac- 
teristics, a low external field and will operate continuously 
from no-load to full-load. The latest high temperature 
materials have been used. for increased safety-margins on 
operating temperatures. Fourth: You might expect that for all 
this you would pay more. Yet Astralux vst’s often cost less 


than more complicated equipment. For a free booklet and a 


really well-balanced view of all the advanced features of 
Astralux Dynamics’ Voltage Stabilising Transformers circle 
the number on the Reader Service Card, or write : 


_ASTRALUX dynamics limited 


TRANSFORMER DIVISION, BRIGHTLINGSEA, COLCHESTER, ESSEX. 


TEL: BRIGHTLINGSEA 417 — 


109W W—-100 FOR FURTHER DETAILS. 


Steatite trimmer capacitors with 4 B.A. 
nut for size comparison. 


Occupying a volume of twice the size 
of an average pin head, these were 
developed mainly for use in elec- 
tronic watches, hearing aids, etc. The 
ratings of these were given as 9yF- 
volts.. Thus a 3 uF type could be 
used as a 3 V capacitor and similarly 
a 1lyF could be used.in a 9V appli- 
cation. 

Steatite Insulators showed what 
they believed to be the smallest 
available ceramic trimmer capacitor. 
Four types are available having 
values of 1.4 to 6.5 pF (Type N750) 
12 to 2pF (N470), 0.9 to 2pF 
(NO33) and 0.4 to IpF (P100). 
A new series of vacuum variable 
capacitors was shown by the English 

Electric Valve Company. Components 
from this series are available for 75 A 
(r.m.s.) operation and ten types may 
be obtained covering capacitance 
ranges up to 2000 pF with peak rf. 
voltages up to 30 kV. 

A high-power klystron, Type 
YK1001 shown by Mullard measured 
over 5ft high and is intended for use 
in the output stages of medium- 
power television-translator. equip- 
ment. This valve will be particularly 
suitable for use in remote installa- 
tions. Other features include per- 

. manent-magnet focusing, depressed- 
collector operation and air cooling. 

The Brimar (Thorn-A.E.I.) 

SE4/2B and SE5/2A double-beam 

- oscilloscope tubes have been added 

to the existing range of single-beam 
cathode ray tubes. The former tube is 

‘a 4in version, the latter being a 

Sin tube gives a raster area of 6X10 

cm. Both types are helical post-deflec- 
tion acceleration tubes in which the 

-raster-distortion limits are better 

than 2%. Two methods are pro- 
vided for brightness control, an 
anode modulator or the conventional 
grid method. An electrode is also 

_ provided for the final alignment of 
‘the two beams. 

Despite their size, miniature 

motors and fans were prominent. 

The Dunker GK26 series of motors 

- (Dunkermctoren) were worthy of 

mention. The series included 

motors with gears and governors. A 

typical example with governor mea- 
sured less than 3 in long and about 
lin in diameter. The average effici- 
ency of these motors was claimed to 
be well over 60%. 
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_ 1001 stands over 5 ft high.. 


GK26 Dunker motor (compared with cigarette). 


Above: 75A vacuum variable capa- 
citor (English Electric). 


Right: Mullard klystron Type YK 


A visit to the Belling-Lee stand re- 
sulted in a demonstration of the 
improved Pattern 15 B.N.C. con- 
nector range. Principally, the 
improvements were concerned with 
the bugbear of cable clamping. In 
the new version, the braid is clamped 
between two metallic ferrules: The 
cable is gripped by a compression 


‘gripped by .a 


Colvern ‘‘Dialpot’’ 10-turn potentio- 
meter. 


gland of: silicone rubber, which is 
controlled by an internally threaded 
ring (this also makes an effective 


Finally, the cable is 
split-tapered collet. 
The strength of the termination thus 
made is claimed to approach the 
breaking strain of a normal coaxial 
cable. 


moisture seal). 


MATERIALS 


Materials for. the electronics indus- 
try, as in all other industries, must be 
considered the life blood. With 
these may be included such com- 
modities as wires and cables, lamin- 
ated boards and insulating materials. 


Formica showed their new grade of 


copper-clad industrial laminate for 
applications where a moving contact 


will be required to pass over the sur- — 


face of the conductor. The material 
is supplied ina “‘ semi-cured ” state 
and after etching is pressed under 
heat so that a flush circuit results. 
The new laminate is made from 
sheets of bleached Kraft paper 
impregnated with a phenolic resin. 
When fully cured, the base material 
with the copper - foil. removed ex- 
hibits mechanical and electrical pro- 
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perties which meet all the require- 
ments of British Standard Specifica- 
tion 1137 Type 1. 

Many an electrical draughtsman 
took heart from a new Ilford 
material. This was a polyester draw- 
ing film designated Draflex. The 
surface is said to be suitable for all: 
standard makes of quality pencil 
(graphite and waterproof), all draw- 
ing inks and typewriting. Because 
of the coating, multiple erasing is 
possible. The Asmac Division of 
R. H. Symonds showed a low-cost 
lacing tape made from nylon fila- 


DATA PROCESSING 


A visitor making a quick tour 
of the exhibition halls could be 
excused if he thought that he had 
visited a data processing and com- 
puter show. For, indeed, it was 
probably in this field that the great- 
est developments had been made 
since the 1962 I.E.A. Elliott-Auto- 
_ mation on their vast stand in the 
Grand Hall showed, besides many 
other equipments, a relatively in- 
expensive digital computer ideal for 
educational purposes, and available 
in kit form. The basic computer 
comprised a set of Minilog logic 
elements and the necessary hard- 
ware which can be extended to in- 
clude core storage, tape input and 
tape output facilities. 

Model railways systems, used to 
demonstrate the application of com- 
puters to control systems, again 
attracted large crowds, though one 
was suspicious that the interest 
shown was not always academic. 

A.E.P. International, in what may 
be described as “in the nick of 
time,” received and showed the 
latest computer in the Scipp Series 
of instruments manufactured by the 
Victoreen Company. Using silicon 
semiconductors throughout, features 
of this Type 1600 computing instru- 
ment include variable bias for 
marginal testing, 32-position func- 
tion programmer, 8-position memory 
programmer and _ serial decimal 
readout with digital data differen- 
tiating and integrating capabilities. 

The Marconi Company gave an 
insight into the shape of computing 
equipment to come by a demonstra- 
tion of an experimental ultra-high- 
speed computer which will be the 
basis of the next generation of Mar- 


coni Computers. The equipment 
demonstrated performed over 
30x10° orders per minute with 


applications in air traffic control. As 
well as data-handling operations, the 
apparatus was simultaneously used 
as an on-line automatic teleprinter 
exchange with  message-storage 
facilities. The circuitry utilizes 
microminiature silicon diode logic 
modules with stage delay times of 
the order of 5nsec. The ferrite core 
store has a capacity of 4,096 words, 
The computer uses a 24-bit word. 
length and has-a store access time 
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‘ments bound with a wax which gives 


a flat lace with good knot tying and 
handling qualities. The tape is 
available natural or black in colour 
and usable over a temperature range 
of —67° to +200 °F. 

Brush Clevite gave an impressive 
demonstration of the piezo-electric 
properties of their ceramic material 
based on lead zirconate-lead titanate 
(PZT). A hand-operated “spark 
pump” using two elements mech- 
anically in series but electrically in 
parallel was used. The output was 
estimated to be some 18kV. 


AND COMPUTERS 


of 0.44 pvsec and store cycle time of 
12sec. The whole equipment 
occupies a console approximately the 
size of an office desk. 

The Type “IT'M7 tape-transport 
equipment used in a number of 
Ampex systems showed some un- 
usual features. Pinch wheels were 


not required and the passage of tape 
through the guide system was. such 
that the oxide coating only contacted 
the tape heads. A single servo-con- 
trolled capstan is employed and two 
vacuum columns with photoelectric 
cells maintain a uniform tension of 
the tape. 


The ever-increasing operating speeds 
of computers means that the output 
must be displayed in more convenient 
and faster form. Rank Cintel have 
introduced a new character display 
tube which produces the whole char- 
acter simultaneously, which means _ 
that a 1 psec display at 50c/s affords 
adequate brightness. The electron 
gun produces 35 separate beams, each 
being provided with an aperture and 
controlling electrode. 35 leads are 
taken out, and depending on the sig- 
nal voltages applied, the required: 
character appears on the tube face. 

Ericsson Telephones’ system em- 
ploys a 139 matrix of ferrite cores 
switched by coincident drive. 
Character readout wires are threaded 
through the cores in a pattern dic- 
tated by the required character. As 
each core switches, a pulse is induced 
ir all wires threading it; the pulses 
are processed and connected to indi- 
vidual lines for each character, which 
are connected to the grid of the tube. 
Staircase generators deflect the beam 


Above: Ampex Type TM7 tape transport 


deck. 
Left: Scipp 1600 computer (A.E.P. 


International.) 


to each spot position in turn and 
move the whole matrix of spots over 
the tube face. 

A small character display tube by 
Marconi-Osram, the 7O0OE gives a 
display 45x 24mm and is designed 
to operate at high brightness levels. 
Large currents can be taken from 
the cathode, but as little of it is 
diverted to the focus and deflection 
electrodes, common supplies can be 
used to provide large numbers of the 
tubes with these facilities. 


MISCELLANEOUS 


An interesting optical telephony 
demonstration was provided by 
S.T.C. using a gallium arsenide 
light-emitting diode and a silicon 
photovoltaic diode. Both compon- 
ents were mounted on pan and tilt 


heads (cine cameras) and a mirror 
enabled a 40ft transmission path to 
be obtained on the stand. Speech - 
and music were transmitted with 
visitors’ heads occasionally interupt- 
ing transmission, 
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Simple Electronic Stroboscope 


USE OF TWO FLASH-TUBES FOR MULTIPLE 
EXPOSURE PHOTOGRAPHY 


By J. 


HE unit to be described was originally developed 
- for the study of animal behaviour by multiple 
exposure photography, but the mode of opera- 
tion has certain advantages over conventional 
stroboscope circuits that may also be useful in other 
fields. It uses cheap components, at low voltage 
if desired, and may also be constructed in a modified 
form as an accessory unit for use with an existing 
electronic flash-gun. 
The following outputs can be obtained : — 
Either—single flashes of 50J or 100J; 
or—two simultaneous flashes, each of 50J, 
from two heads; 
or—short sequences of repeated flashes of 
1 to 7J at rates of 1 to 80/sec. 

This performance satisfies the initial design re- 
quirements but may readily be extended by changing 
the values and increasing the ratings of the com- 
ponents used. The maximum flashing rate has not 
been investigated but by modification of the trigger- 
pulse generator it should be possible to extend it to 
at least several hundred flashes per second. Even 
higher rates would be possible with flash-tubes 
specially designed for stroboscopic use, since the 
only limitation is the de-ionization time of the gas. 

Principle. The main energy store consists of two 
400 uF electrolytic capacitors charged to 500 V. Each 
is connected to an output socket so that either one 
or two tubes (FT1 and FT2 in Fig. 1) can be used to 
give 50J each. The double flash is useful for portrait 
work but a shorting switch allows a single tube 
(either FT1 or FT2) to be operated at 100J if re- 
quired. For stroboscopic operation the two tubes 
are connected in series (FT3 and 
FT4 in Fig. 1) with a third capaci- 
tor, of 10-70 uF, across one of them. 
Initially, as explained later, this 
capacitor C may be charged to the 
full voltage of the main store. Then 
when FT3 fires, C is discharged 
and when FT4 fires, C is recharged. 
This process may be repeated as 
often as required, within the power 
rating of the tubes used, to produce 
a regular train of flashes. The volt- 
age on C then steps up and down as 
shown in Fig. 2. 

The strobe capacitor C cannot be 
recharged to the full supply voltage 
since FT4 extinguishes before the 
potential across it falls to zero. If 
the extinction voltage is an appreci- 
able proportion of the supply 


Fig. |. 
*Institute of Laryngology and Otology. 
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Basic circuits for single, double or stroboscopic flashes. 
P,, Py and Pg refer to the corresponding points in Figs. 4 and 5. 


D. PYE,* B.Sc., Ph.D. 


voltage, the output from a given capacitance is less 
than might be expected. The tubes used here 
showed extinction voltages of 20 V (FA27) to 35V 
(FA15), giving reductions of 8-13%. The value of 
C must be increased accordingly if the energy out- 
put is to be maintained; in the present case 10 “F 
is taken to represent 1J. Since the energy in a 
capacitor is proportional to the square of its voltage, 
the discrepancy due to the extinction voltage of FT3 
is negligible. 

When flash-tubes are operated from a supply that 
is less than their breakdown voltage, the discharge is 
initiated by a high-voltage triggering pulse. This 
is usually generated by discharging a small capacitor 
through the primary winding of a step-up trans- 
former whose secondary winding is connected to an 
external electrode on the flash-tube. This forms a 
tuned circuit which rings (at about 100 kc/s in the 
case examined) and the first half-cycle, with a peak 
amplitude of several kilovolts, causes ionization and. 
breakdown of the gas in the tube. In the double- 
tube stroboscope a single train of pulses is applied 
simultaneously to both tubes. The necessary switch- 
ing is performed automatically since at any given 
time one tube has only its own extinction voltage 
(or less) across it while the other has the remainder 
of the supply voltage. 

However, when the first tube fires, the voltage 
applied to the other increases rapidly and if its own 
ionization persists it will also break down. ‘The 
two tubes will then conduct simultaneously to dis- 
charge the main energy store. This may be 
prevented by damping the trigger circuit so that 
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Fig. 2. Voltage and energy changes for the stroboscope 
capacitor C, initially charged to the full supply voltage and 
used for a sequence of six flashes. The extinction voltage 
has been exaggerated to 50 V for clarity. 


only the first half-cycle is effective in causing 
ionization and by arranging that its amplitude is 
not so great that the ionizing effect is too prolonged. 
While the requirements of any given pair of tubes 
must be determined empirically, it is found in prac- 
tice that these conditions are easily satisfied and the 
damping is not highly critical. With the particular 
trigger circuit used here, alternate firing of FAG and 
FAI5 tubes (working voltage 500-1,100) is achieved 
by connecting a diode across the primary winding 
of the trigger transformer. For FA27 tubes (work- 
ing voltage 400-500) it is necessary to increase the 
pulse damping by adding a resistor of 1.4kQ (8x 
180 2, + W) across the secondary winding. 

The power rating of two tubes used in this way 
is obviously double that of a single tube. For ex- 
ample, FA27 tubes have a continuous rating of 10 W 
and a pulse rating of 100J. Two such tubes are 
therefore capable of delivering up to 20 flashes, each 
of 10J, in rapid succession, or 1J at 20 per second 
continuously. With suitable reflectors: this can 


represent a quite useful output (Fig. 3). The total 
number of flashes in each burst can be kept within 
safe limits by the camera shutter contacts, provided 
that they are of the type that remain closed only for 
the duration of the exposure. 

This simple arrangement appears to have several 
advantages over conventional circuits. It is wholly 
electronic, thus eliminating the inconvenience of 
high-voltage rotary switches which are sometimes 
used alternately to charge the strobe capacitor and to 
discharge it through the flash-tube‘. The more 
common resistive charging of C presents two prob- 
lems. First, if the charging resistance is too low, 
the tube will not extinguish; this can limit the maxi- 
mum flashing rate even if high voltages are used to 
reduce the capacitance and thus the time constant. 
Secondly, during the charging phase a resistor dis-. 
sipates an amount of energy equal to that of the - 
subsequent flash. The double tube circuit over- 
comes both these difficulties by providing an ex- 
tremely short charging time and by making use of | 
the charging energy as another flash. Another 
common circuit uses non-dissipative inductance 
charging, with a series thyratron for controlling the 
discharge “- but this needs special components 
that are considerably more expensive than an extra 
flash-tube, and the thyratron dissipates an appre- 
ciable proportion of the discharge energy. 


Circuit:—The complete circuit used in the instru- 
ment is shown in Fig. 4. It is intended primarily to 
be powered by the mains although the 6 V winding 
may be used with a battery and vibrator if necessary. 
The main storage capacitors are charged towards 
630 V but are held at 500 V by a semiconductor diode 
and stabilizer-tube arrangement. This permits wide 
latitude of battery or mains supply voltage and 
improves the replenishment rate during stroboscopic 
operation by eliminating the asymptotic region of the 
charging curve. About 13 W is immediately avail- 
able for recharging when the capacitor voltage falls — 
slightly. The circuit also ensures that the full volt- 
age of the storage capacitors is maintained if their 
leakage current rises. This commonly occurs in 
such large-value electrolytics after they have been — 

(Continued on page 341) 


Fig. 3. A pipistrelle bat in flight photographed on Kodak Tri-X film (ASA 400) at f/I1. The flashes we ted j 
25/sec by 7) discharges through FA27 tubes in a white plastic reflector ve the cee oetenc bans 
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PRECISION 
OSCILLATORS 


As designers and as users of 
oscillators, Marconi set an 
exceptionally high standard in 
accurate frequency control. 
Years of experience give 
Marconi authority in the 
production of crystals, crystals 
with ovens, and complete 
oscillators. 

The new Marconi range of 
packaged, transistorized, highly 
stable, pre-tested, quartz crystal 
oscillators, using conservatively 
rated silicon transistors, is 
available within the frequency 
range 1 kc/s to 75 Mc/s. 


Marconi specialized components 
are designed and manufactured 
only when the precision and high 
performance required is 
otherwise unobtainable. 

The Specialized Components 
catalogue lists the full range. 


Marconi specialized components 


The Marconi Company Limited, Specialized Components Division, Chelmsford, Essex, England LTD/F57 
10W W—101 FOR FURTHER DETAILS. 
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THE UNSEEN ENEMY = 
OF MANAGEMENTS’ | ee 


MOST MODERN INSTRUMENTS 


“What the eye does not see the heart does not 
grieve over” may well be true in relation to many 
unseen sources of damage m industrial plants. But 
the heart and Managements will grieve over unseen 
and possibly unsuspected vibration if it is allowed to 
attack delicate—and sometimes not so delicate 
~-modern instruments of control and regulation in 
which electronics play such an important part. 


Experience will lead Industry to have the Air- 
craft Industry’s regard for vibration and shock, and 
it must guard against, or in this context, isolate 
equipment against these two enemies of the degree 
of reliability which the Aircraft Industry and now 
the manufacturers of modern control equipment 
must ensure. 


ae 


A common example, we have had many instances, 
of electronic relay devices malfunctioning or 
failing when located on an overhead crane. The 
same devices, when mounted on and isolated by 
BARRYMOUNT Cup-Type Shock Mounts, func= 
tioned perfectly. | 


a 


$ 

If vibration or shock are at all likely to affect 
sensitive instruments, we suggest that you consult 
us. We have many years’ experience as engineers 
of isolating systems, and we have well-equipped 
laboratories in which we carry out environmental 
studies and testing; we will tell you if your equip- 
ment is likely to be at hazard. 


ape IN ENGLAND UNDER Lice 


BARRY 'B) MOUNT 4 


FRON 
OM” Barry WRIGHT CORP OF uae 


CEMENTATION (MUFFELITE) LIMITED — 


HERSHAM WALTON-ON-THAMES SURREY | 
Telephone: Walton 24122-3-4-5 


Engineers of /solating Systems c 


Ba SP 


The illustrations show the same equipment before ~ 
(top right) and after (left) mounting OH 3" 
BARR YMOUNT Isolators. f 
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Fig. 4. Complete circuits of the power supply, trigger-pulse generator and stroboscope capacitor. VR, is a pre-set control of 
trigger sensitivity and VR, is a switched potential divider (200kQ to 20M) for control of strobe rate. All semiconductor diodes 


are OY24I. 


charged for some time, and would otherwise result in 


-an appreciable reduction of the stored energy. 


The relay is included as a safety feature to prevent 


overcharging of the electrolytic capacitors beyond 


their voltage rating, should the stabilizers fail to 
ignite. The milliammeter measures several functions 
in turn without switching. When the flash unit is 
switched on, a reading of 4mA indicates ignition of 
the stabilizers; when the storage capacitors are 
charged, the meter current rises to 30 mA, and a later 
reduction from this reading represents the leakage 
current in the electrolytics. 

While this supply circuit is rather wasteful of 
power in the stand-by condition, a factor of some 


importance for battery operation, it is very con- 


venient for its purpose. However, the circuit des- 


‘cribed so far could be replaced by any standard 


electronic flash supply, especially if the energy stored 
in its capacitors is large compared with the total 
energy which the stroboscope is required to dissipate 
in any one sequence of flashes. 

Complete replenishment of the main store between 
flashes is in any case unimportant provided that the 
tubes remain within their working voltage range and 
that a progressive diminution in flash energy can be 
tolerated. Even after the mains supply has been 
switched off in the above circuit, a pair of FA27 
tubes will give a series of flashes that would be 
adequate for most purposes. For example, a reduc- 
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tion in supply voltage over the whole working range 
of these tubes, from 500 V to 400V, gives a reduc- 
tion in flash energy to about two thirds; more than 
40 flashes, nominally of 1J each, can be obtained 
before this point is reached, even without recharg- 
ing the main store. 

The strobe capacitor C must have a low leakage 
current if its voltage is not to fall during the long 
intervals at low flash rates. Paper dielectric capacitors 
are therefore preferable to electrolytic types, despite 
their greater bulk. The switch S4 (biased off) allows 
the capacitor to be charged initially so that the 
energy of the first flash of each sequence does not 
deplete the main store. This operation also ensures 
that the capacitor is not charged to an intermediate 
voltage (say by leakage during an interval of rest) 
which can result in simultaneous firing with two 
low-voltage tubes, or render higher-voltage tubes 
incapable of firing at all. The value of C is con- 
veniently adjusted by the circuit shown provided 
that the bank is charged by S4 before either S5 
or S6 is closed. The charging current used for 
this purpose is indicated by a reduction in the 
milliammeter reading, and the condition of the bank 
can easily be determined when S4 is depressed. 

The trigger-pulse generator is a straightforward 
relaxation oscillator with a Ferranti “Neostron”? 


+Formerly Type NSP2, now EN10—Eb. 
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Fig. 5. Diagrams of the output and flash-head wiring. 
FA27 tubes on a single base. 


cold cathode trigger tube feeding a high-ratio pulse 
transformer. This particular arrangement keeps the 
body of the camera at earth potential. The 0.01uF 
capacitor ensures that the first flash of each sequence 
Occurs as soon as possible after closure of the 
contacts, and a single flash is well within the 
1/500 sec timing of a between-lens shutter set to 
“X synchronization.” The 0.5 uF trigger discharge 
capacitor should be of good quality; capacitors with 
too high an inductance may cause incomplete break- 
down, resulting in damage to the Neostron as well 
as giving erratic Hace ks 


Operation:—The - two strobe tubes may be. placed 
close together within a single reflector. Two FA27 
tubes have been mounted on a single base as shown 
in Fig. 5(b)’so that, when connected to one of the 
50/100] sockets, one of the tubes can be used to 
give a single flash of high intensity. Alternatively 
“the two tubes ‘may be mounted in separate heads; 
FA6 and FA15 tubes have been used in _ this 
way. With the connections shown in Fig. 5 (a) 
and (c), only two tubes are required for all the 
output configurations permitted by the unit. Thus 
either or both heads may be used for high-energy 
single or simultaneous flashes, or they can be con- 
nected together and plugged into the strobe purest 
socket for repetitive flashes. 

The alternate use of two flash-tubes presents 
problems for incorporation into an optical system, 


although of course only the light from one tube need . 
actually be used if the flash rate is doubled and . 


the extra power can be afforded. But the double 
head arrangement may have some advantages, for 
instance if two or more moving objects are to be 
-photographed or if a single object moves in an 
erratic fashion. The heads may be spaced on 
opposite sides of the camera to give different forma- 
tions of shadows and highlights (or even of 
exposure) on alternate flashes, so halving the 
ambiguity of image pairing or ordering. 
photography is possible, the two heads may be 
differently tinted to facilitate subsequent examina- 
tion or they could be used with two cameras in 
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(a) The three UX4 output sockets. 
(c) Two separate heads, one of which bears an accessory UX4 socket for strobe use. 
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(b) A strobe-head consisting of twe 


the Aspden colour-channel system.7) The appli- 
cation of polarization effects can also be envisaged 
for special purposes. 

Finally, the owner of an electronic flash-gun, who 
wishes to undertake. multiple exposure photography 
within the limits imposed, need only acquire a 
second tube and add the trigger oscillator and 
strobe capacitor as a separate unit. It is felt that 
the provision of this facility at low cost could find 
many applications in photographic recording or 
any other techniques requiring repeated flashes of 
light. 
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“Electronic Flash Pherae 5 


‘E.M.F. 


NY course on electricity could hardly be so ele- 

mentary and practical that it didn’t bring in 

e.m.f.—quite likely in Lesson 1. Yet there is 
perhaps more confusion about it than about anything 
else. 

Most of this confusion is because there is another 
thing also reckoned in volts—difference of potential, 
or potential difference (p.d.). The older books I 
have been looking at draw little, if any, distinction 
between them. They talk about current flow being 
due to “what is called electromotive force (e.m.f.) 
gr potential difference.” Some of the books in use 
today even, are far from clear on the subject. Take 
S. B. Hammond’s Electrical Engineering, published 
as recently as 1961. On p. 13 it says quite bluntly: 
“‘Electromotive force is a synonym for potential 
difference.” 

The British Standard Glossary of Terms Used in 
“Electrical Engineering (B.S. 205: Part 1: 1943) 
‘might be expected to put matters right. Its 

Definition 1212 defines e.m.f. as: 

“That force which tends to cause a movement of 
electricity in a circuit,’ and Definition 1213 defines 
Daas: s 
_ “A difference between the electrical states exist- 
ing at two points tending to cause a movement of 
electricity from one point to the other.” 

True, these definitions are not identical, and per- 
~ haps the brighter readers will deduce the essential 
distinction between emf. and p.d. from the 
differences, but the operative parts (which I have 
picked out in italics) will mean much the same to 
most people. Incidentally, some of the books declare 
that e.m.f. is not a force! 

It looks as if the committee of wise men who 
formulated these definitions were unable to agree 
among themselves about what an emf. is, for 
Definition 1212 goes on to include what appear to be 
alternatives : 

“The electrical condition for generating electro- 
magnetic energy by the transfer of electricity in a 
certain direction.” 

“The line integral of the electric force around the 
circuit.” 

Further confusion can be found if we compare 
statements of Kirchhoff’s Second Law. Many books 
present it as saying that the algebraical sum of the 
p.ds. around any circuit is equal to the algebraical 
sum of the e.m.fs. But others just say that the 
algebraical sum of the p.ds. is zero. 

Or perhaps they say that the sum of the voltages 
is zero. All except the fussiest (or perhaps, to be 
more polite, I should say “most ‘conscientious ”’) 
people, and even some of the books, dodge the issue 
of having to distinguish between e.m.f. and p.d. by 
using the non-committal word “voltage.” One 
seldom hears the other terms outside academic 
circles. And it must be admitted that electrical 
engineering gets along remarkably well without 
them. One might conclude that the old books had 
something after all and that it is just hair-splitting 
to try to distinguish between the two sorts of voltage. 
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By “CATHODE RAY” 


Still, it isn’t really satisfactory to be so hazy about 
any of the basic ideas of electricity, is it? And when 
we use symbols the problem breaks out again, 
because p.d. is V and e.m.f. is E. 

In trying to clear up the matter we had better 
review several related fundamental quantities. The 
first is the “electric force” mentioned in Definition 
1212. It is, I think, still rather “better known as 
“electric field strength,” denoted by €. An electric 
field is the peculiar state of the space surrounding an 
electric charge. This state is revealed by the fact 
that any other electric charge is acted upon by a 
force tending to move it in some direction. The 
strength and direction of this force are, naturally, a 
measure of the strength and direction of & But the 


Fig. 1. Conventional representation of an electric field by 
lines of force takes this form around a concentrated charge 
in space. 


strength is also proportional to the amount of the test 
charge used to explore the field. So, to bring € into 
a consistent set of units, unit € is defined as equal 
to the force that would be experienced by unit 
charge. 

I say “would be” deliberately, because unit 
charge in the practical and m.k.s.a. systems of units 
is the coulomb, and a charge of 1 coulomb would 
be enormously too large for the purpose. Besides 
being difficult to gather together, it would: almost 
certainly swamp the field we were trying to measure. 
So the test charge must be “very small” compared 
with that responsible for the field. For example, it 
could conveniently be an electron, on which the force 
would be — 1.60 x 10-*® times the field strength, be- 
cause that is the charge in coulombs on an electron. 

€ is commonly represented in diagrams by lines; 
their direction at any point shows the direction of 
€ there, and their closeness together indicates its 
relative strength. For example, in Fig. 1 lines of 
force are drawn around an isolated charge, Q. That 
the force anywhere in this field varies according to 
an inverse square law can be seen, because the 
density of the lines falls off with distance from Q in 
that way. 

Next, the product of force—any force—and dis- 
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tance is potential energy and work. These are both 
in the same unit (the joule) because energy is 
capacity for doing work. If you have sufficient 
energy to lift your 160lb (shall we say?) up Ben 
Nevis (4,406 ft) from sea level, that energy, and the 
amount of work its expenditure does are both equal 
to 160 x 4,406=705,000 ft-lbs (not counting, of 
course, mechanical losses en route). Because a joule 
is a newton-metre, and a force of 1 newton is equal 
to 0.2248 1b weight (strictly, at sea level at 45° lati- 
tude) and 1 metre equals 3.28ft, your expendable 
energy is 956,000 joules. That is also the work done 
thereby in moving your mass against the force 
(weight) it is subjected to in the earth’s gravitational 
field. Unlike the additional energy that has been 
wasted in wearing away your boots and the rocky 
path, it is recoverable, at least in theory. Even if 
you perished in the cold at the top of Ben Nevis, 
your frozen corpse would have 956,000 joules of 
potential energy. Unfortunately it would probably 
do nothing more useful in its.descent to sea level 
than help to keep the stretcher bearers warm. 

We are still considering movements of a small 
charge in an electric field. If Q in Fig. 1 was positive, 
the force on an electron would be towards Q. So 
the analogy of your climb would be the carrying of 
electrons farther from Q. But whereas the strength 
of the earth’s gravitational field varies so little in a 
4,406-ft climb that we can without much error 
assume it to be constant, the field in Fig. 1 varies 
(as we have already remarked) inversely as the 
square of the distance. Only when an electric field 
is between large closely-spaced parallel plates is it 
reasonably uniform. Elsewhere one has to divide 
the distance the charge is carried into infinitesimally 
small stages, multiply each by the field strength 
there, and add the results all together. This appar- 
ently tedious job is done swiftly and easily (if the law 
of field variation is known) by mathematical inte- 
gration. 


Suppose we had a stone weighing 3.60z. The 
_ point of choosing that particular size is that the 
gravitational force on it near the earth’s surface is 
1 newton. And suppose we took it with us on a 
mountain climb and marked every point where we 
had completed one whole joule of work on it against 
gravity. Because of the way the joule is defined, 
each of these points would turn out to be 1 metre 
higher than the last. Difference in height between 
places could be called differences of gravitational 
potential. The higher point would have the higher 
potential, and energy expended in raising the stone 
there would be recoverable by allowing it to fall 
back to the starting point. The total work done on 
it would thus be zero. 

Similarly, if we moved a charge of 1 coulomb 
about in an electric field and again marked the points 
where each whole joule of work was given or 
received, any two successive points would be separ- 
ated not only by distances (in general, non-uniform) 
but by unit difference of electric potential. We call 
this unit the volt. 

Where the field was strong, the p.d. points would 
be close together; where weak, far apart. So the field 
strength in any direction is reckoned in volts per 
metre along that route. 

Because the volt is related to the coulomb and 

_ the joule in this way, the energy expended in lifting 
3.60z 1 metre is exactly equal to the energy ex- 
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pended in moving 1 coulomb 1 volt higher in poten- 
tial. And because a current of 1 ampere is a move- 
ment of electric charges at the rate of 1 coulomb per 
second, 1 joule is equal to 1 ampere-volt (called 1 
watt) operating for 1 second. 

The reason why potential is considered as a 
difference is that like height it has no starting point 
other than that which we care to agree upon. What 
is called the height of a building is usually under- 
stood to be the difference in height between its top 
and the ground on which it stands. Its height would 
probably be very different if it was reckoned like a 
mountain’s, above sea level. Electrical potential is 
usually reckoned for practical purposes with refer~ 
ence to earth, but for theoretical purposes the zere 
is assumed to be an infinite distance away. 

We have noted that the amount of work done on 
a body by lifting it against gravity through a certain 
height is the same as that body will do in returning 
to the start, so that the total work done on it in the 
whole process is nil. That is so, even if the return 


is made by a different route. If it were not, from the — 


way we defined height as difference of gravitational 
potential it would follow that there was a difference 
in height between the starting point and itself, which 
is absurd. If the p.d. between the two points in 
Fig. 2 is V, —V,, work equal to g(V, —V,) is done 
in taking a charge q from V, to V, by any route, and 
q(V, —V.) on the return journey, also by any route. 
And so the work done in taking it around any closed 
path is zero. 


Vi 


V2 


Fig. 2. Derivation of the fact that the net work done in taking 
any elecric charge around any closed path in any electrie 
field is zero. 


The sort of closed path we are most likely to be 
interested in is a circuit. And circuits normally have 
resistance, which means that the electrical energy of 
current flowing in them is converted into heat 
energy. Some metals—lead, for example—can be 
made to lose all electrical resistance by cooling them 
sufficiently. So any current started in a circuit made 
of such infinitely-conducting metal continues to flow 
round it indefinitely, and there is no p.d. This state 
can be likened to a completely frictionless wheel, 
which would keep on turning once it was started. 
The work done to raise the mass of any piece of the 
rim from bottom to top of its circular movement 
would be supplied by the fall of an equal mass at 
the opposite point on the wheel. Apart from this 


quite exceptional state, however, electrical energy — 


departs from a circuit as heat, in proportion to the 
resistance. 

If a charge is losing energy it must be falling in 
potential, the loss of potential multiplied by the 
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amount of charge being equal to the loss of energy, 
as we have seen. There would therefore be no 
electric currents unless there was something which 


could “lift” charges from one point in a circuit to: 


another of higher potential against the electric field 
between them, or (alternatively) create a p.d. to 
enable charges to flow from high to low through 
resistance. These alternatives are just two ways of 
looking at the same thing, but the difference in view- 
point can cause much futile argument if their equi- 
valence is not recognized. The “something” is 
what we call an e.m.f. 


The amount of e.m.f. is not the amount of energy 
it has or work it can do or power it can exert. It is 
not essential for it to be doing any of these things in 
order to exist. But it is related to them. The e.m-f. 
is equal to the p.d. it can oppose by raising the 
potential of electric charges against it. It is there- 
fore equal (as Definition 1212 mentions) to the 
amount of energy imparted to unit charge in the 
process. So e.m.f. is measured in volts, and E volts 
of it imparts EQ joules of energy to Q coulombs of 
charge by transferring it from the lower to the higher 
potential terminal of the source of e.m.f. A current 
of I amps is I coulombs per second, so EI is equal 
to the number of joules per second, or watts. Not 
all of this energy or power is usually available, 
because part of it is converted into heat in the 
source. 

When an e.m.f. is driving current it is injecting 
electrical energy into a circuit, and this energy must 
come from somewhere. If the source is a dynamo 
it is converting mechanical energy into electrical. A 
battery is much more complicated, but without 
going into details we can in these days readily accept 
that there is energy in atoms which can in certain 

circumstances be released. What is commonly 
called atomic energy converts this into heat and 
other kinds of radiation; but when certain substances 
are brought together an e.mf. is created, and if a 
circuit is provided for it to make current flow 
therein, the atoms of those substances rearrange 
themselves in forms with slightly less total energy. 
The difference is equal to the electrical energy 
imparted to the circuit. 

We have already noted one way in which electrical 
energy can be converted into another form, heat, 

when current flows. through resistance; and that the 

rate of energy conversion is equal to the product of 
the current and the p.d. The fact that the p.d. is a 
drop is indicated conventionally by a negative sign. 
The product is therefore negative, which means. that 
the electrical energy. is being lost from: the circuit. 
If the direction of current flow is reversed, the p.d. 
also reverses, because electrical energy is still being 
lost, so the potential must be falling in the reverse 
direction. In Fig. 3, if current from A to. B is 
reckoned as +I, the p.d. is —V and the power —IV. 
Reversing the current, we have —I and + V so —IV 
again. : . 

If instead of a resistor between A and B we had 
a source of e.m-f. driving the current +I from A to 
B, then B would be at a higher potential than A, so 
the p.d. would be (say) +V and the power +IV. 
The positive sign means that energy is coming into 
the circuit. 

Current can also be reversed through a source of 
e.m.f. by means of a greater e.m.f. But the first 
e.m.f. is still there, maintaining B at a higher poten- 
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Fig 3. When a positive current is flowing from A to B through 
a resistance, the potential of B is reckoned as lower than that 
of A, so that the product of | and the p.d. being negative means 
that electrical power is being lost. 


1 
A oar eeerge a: B 
+6V +4V 
Cc. oV 


Fig. 4. Unlike the p.d. across a resistance, the p.d. across a 
source of e.m.f. does not reverse with direction of current. 


tial than A. So we have —Ix +V= —IV, indicat- 
ing power leaving the cicruit. 

Here then is an essential difference between resis- 
tance and a source of e.m.f. Both can allow elec- 
trical energy to leave the circuit by conversion into 
some other form, but whereas the source is rever- 
sible and can bring electrical energy into the circuit 


- the resistance is not. 


In Fig. 4, for example, potential is falling from A 
to B and also from B to C, but if the e.m.f. of the 
left-hand. battery were reduced to 2V so that the 
current was reversed, potential would rise from C 
to B and fall from B to A. 

Of course, one usually has to take account of resis- 
tance in the source, so that the p.d. between its 
terminals is less than the e.m.f. when it is driving 
the current and greater when it is receiving it. 

When current is driven against an e.m.f., the elec- 
trical.energy is converted into the form that that 
e.m.f. relies on when it is supplying electrical energy. 
In Fig. 4, one battery is “charging” the other (an 
unfortunate word to use, because the process is 
entirely different from charging a capacitor) <A 


~ dynamo, which is a source converting mechanical 


energy into electrical, runs as a motor when the 
current is reversed, converting electrical energy into 
mechanical. Its e.m.f. is still there, and because it 
tends to oppose the flow of current it is often called 
a back e.m.f. The same applies to a transformer 
except that there is a double conversion either way: 
from electrical to magnetic and back to electrical. 

So far everything seems to be quite simple and 
straightforward. You may be wondering why any- 
body gets confused or why I have bothered to hand 
out a lot of elementary textbook stuff. But we shall 
gee. 

Look again at Fig. 2, where we noted that the 
total work you would have to do to take a small 
electric charge completely round the course would 
be zero. The potentials V, and V, are supposed to 
be different because they are in an electric field, but 
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there is no emf. If you are working against the 
field from V, to V., the field is helping you from 
V, to V., and the total effort is nil. In Fig. 4, with 
its e.m.fs, surely the same applies? From C to A 
(by either route) you rise in potential by 6V and 
from A to C (again by either route) you fall 6V, so 
what is the difference in principle? 

If that is what you are thinking, then you have so 
thoroughly received the message of Fig. 2 that you 
are assuming it applies to Fig. 4. True enough, if 
you follow any route from C.to A except one you 
will have six joules of work to do for every coulomb 
you carry with you. But if you follow the circuit, 


which means going through a battery, things are- 


quite different. Directly you enter the left-hand 
battery your coulombs will suddenly offer no opposi- 
tion at all; they will float freely. up to A. The work 
you would have had to do by any other route is done 
for you by the battery. 

So that is one place where confusion is liable to 
occur. Definition 1213 says that p.d. “is measured 


by the amount of work done in transforming unit 


quantity of electricity from one pont to the other.” 


Fig. 5.’ The British 
I Standard definition of p.d. 
gets into difficulties here. 


me 


He Bo me 
be 


You may say you hee ‘done. no- Sock | in H onefenring 
~~ electricity from C to A so there is no p.d, between 
those points. .Someone else who has gone by another 


“ routé says “Rubbish; there is 6V p.d.. I know—P’ ve 
-A-spec- { 
tator who-has been watching these experiments and — to be hushed up lest students find out that it doesn” ts 


s the resulting dispute produces BS.205 and quotes 


- had to do six joules of work per coulomb.” 


“work done” from Definition 1213. As he points 
out, it doesn’t say who has to do the work. Even 
via the battery it is done, so there is 6V p.d. Then 
we all notice some small print at the foot of Defini- 
tion 12134073 
Note. It is assumed that the work done is inde- 
dependent of the path followed between the two points. 
When this is not the case, as in the presence of varying 
magnetic fields, the conception of potential difference 
is not strictly applicable. 


The dispute now breaks out afresh; one school of 


thought, following the spectator, maintains that this © 


note is superfluous; there must always be work done 
_in transferring charges to a poit of higher potential, 
and BS.205 says nothing about who has to do the 


work, so presumably the battery and the varying. 


magnetic fields are allowable. The same school of 
thought (which I notice consists mainly of the’more 
modern, communications-minded types) tends to 
state Kirchhoff’s Second Law in the concise form 
2V=0 

The classical engineers and physicists, a little set 
in their ways, no doubt, will defend BS.205 (which, 
one suspects, was compiled by them or their kind). 
They will say that of course everyone knows that 
the work referred to has to be done by the one 
agency that is exploring the field, who is disqualified 
if he receives outside assistance. So the definition 
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' Even without the word 
-<have a definition followed by a sort of lame excuse 


— 


doesn’t apply where there are e.m.fs, as the note 
says. 
Trying to preserve a judicial impartiality, I would 


agree that the latter is a point of view, but it seems — 


to have grave difficulties. If the “work done” isn’t 
allowed to be done by atomic rearrangements in 
batteries or by varying magnetic fields, what about 
the negative work done, that always brings the total 


-to zero around any closed path (with no e.m-fs)?. 


Consider Fig. 5 where a previously charged capacitor 
is discharging through a resistor. You would un- 
doubtedly have to do some work to carry a positive 
charge from — to + across the space between the 
plates. 
it back on returning to —. But if you followed the 
circuit you would find you got none back; it would 
all go towards heating the resistor. So the total 


- work you. would do in making a round trip would — 
But Definition 1213 says nothing about _ 


be positive. 
that. It disqualifies work done for you, but not 


(apparently) work taken from you. 


Then: if the * conception of potential difference is 
not strictly applicable” where there are e.m.fs, what 
about Kirchhoff’s Second Law, which 1 suspect me 


-BS.205 types would express in the form 


Sh Sven 


‘ How can they bring p.ds quite strictly and quanti- 
- tatively into“a situation where they are” “not strictly 


applicable ”? 

‘I must confess that the whole Spirit of that foot- 
note seems to.me wrong. Is the “conception” 
applicable-or isn’t it? A Standard Glossary ought 
to'tell us quite plainly instead of sitting on the fence. 
“strictly” it is a pity to 


that it doesn’t always apply. It smacks too much 


‘of that notorious discussion meeting on fundamental 


electromagnetic principles* when the homopolar 
generator was declared by some to be an anomaly, 


conform to the textbooks laws. 

In a thunderstorm there are strong updraughts 
which in certain places counteract the gravitational 
field and carry raindrops upwards against it. 
I’ve never heurd it suggested that in such regions 


And if you chose any air path you would get 2 


Yet 


the concept of height doesn’t strictly apply. Or, to : 
change the analogy, surely the upper station of a ~ 
ski-lift is higher than the lower even if one rides in — 


it instead of foot-slogging? While the ascent may 
feel less, no scientist is going to include in a 
Standard Glossary a note to the effect that height 
(or gravitational p.d., if you like) doesn’t strictly 
apply in the presence of thunderstorms or ski-lifts 
or escalators. 

Having settled that, if we have, we may think 
that the subject of e.m.f. has now been pretty well 
aired and we can relax. If so:we are very much 
mistaken. 
tinuation will have to wait until next month. In the 


meantime you may care to decide whether there is 


an e.m.f. in Fig. 5, and if not, why not?. If you find 
that too easy, put an inductor in series and say 
whether the expression “e.m.f.. of self-inductance ” 


We are only beginning. But the con- 


is justified. If you decide differently between rion ath 


tive and capacitive impedance, why? 
See you next month. 


*Reported unofficially in Essays in Electronics, Chapter 4 (Iliffe 
Books Ltd.). 
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WORLD OF WIRELESS 


Subscription Television 


ALTHOUGH the Postmaster General’s licences for the 
pilot schemes for subscription television in various parts 
of the co have not yet been issued to the five com- 
panies promised them, plans are going ahead for the 
introduction of the service. 

British Telemeter Home Viewing, which has the U.K. 
franchise for the American Telemeter system, has placed 
a £100,000 contract with Teleng Ltd. to provide the 
cable system for its south London service which will 
“be made available to residents in the Mitcham, Merton, 
Morden and Wimbledon areas. Teleng is the manu- 
facturing subsidiary of Telefusion Ltd.—relay specialists 
—who are among the ten or so companies with an 
interest in British Telemeter. The coaxial cable system 
will provide all three broadcast television channels serv- 
-ing the area and f.m. sound programmes to some 8,000 

houses and a coin-in-the-slot service to a selection of 
these. The system can, in fact, accommodate up ito nine 
television channels and as many as 30 f.m. channels as it 
does in some Teleng installations in Belgium. 

The relay system has a frequency coverage of from 
8-230 Mc/s and radiated carriers are frequency con- 

verted for distribution. The distribution carriers used 
for a recent demonstration at Teleng’s works at Rom- 
ford, Essex, where a cable distribution system of 7 

miles was simulated, were Channel 2 for 10, 4 for 9, 
5 for pay-TV, 13 for 1 and G* for 33. On Channel 5 
-there were actually three pay-TV “ programmes” avail- 
able, selection being at the Telemeter coin box. These 
boxes, modified for English coinage, are initially being 
imported from Canada. 

_ British Telemeter is also conducting an experimental 
scheme at Billingham, Co. Durham, for which E.M.I. 
is installing teleciné machines and control equipment. 
In this area British Telemeter is collaborating with 
Rank who have a television relay service in the area. 
This is particularly interesting in view of the fact that 
Rank-Rediffusion have their own subscription television 
system—Choiceview. 

British Telemeter is concerned with a system and 
not the provision of programmes; these will be the con- 
cern of an associated company, Telemeter Programmes. 


* One of the six 8 Mc/s channels in Band III recommended 
for the wired distribution of 625-line television. 


Industry Forum 


THE number of “bodies” speaking for the industry is 
. now reduced by one. The Electronics Industry Council 
set up in 1960 by the British Radio Valve Manufacturers’ 
Association, the Electronic Engineering Association and 
the Radio and Electronic Component Manufacturers’ 
Federation has been dissolved. From its inception the 
Council had limitations in that there were several asso- 
ciations in the radio and electronics industry which were 
-not members. Last year the Conference of the Elec- 
tronics Industry was formed by nine associations* pro- 
viding a much wider representation for the discussion 
of common problems. This consortium, of which O. W. 
Humphreys (vice-chairman of the G.E.C.) is chairman, 
has now taken over the functions of the Electronics In- 
dustry Council although individual associations will, of 
course, continue to represent ‘their members’ interests 
‘in their own particular spheres. 

* British Electrical & Allied Manufacturers’ Association, British 
Radio Equipment Manufacturers’ Association, British Radio Valve 
Manufacturers’ Association, Electronic Engineering Association, 
Electronic Valve & Semi-conductor Manufacturers’ Association, 
Radio & Electronic Component Manufacturers’ Federation, Scien- 
tific Instrument Manufacturers’ Association, Society of British Air- 


craft Constructors, and Telecommunication Engineering and Manu- 
facturing Assocation. 
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Jodrell Bank 


A NEW 125-ft radiotelescope has been brought into use 
at the Jodrell Bank research centre of the University of 


Manchester. The 250-ft MkI telescope, which has 
been in use continuously since 1957 and can be seen 
in the background of the above photograph, was designed 
for frequencies around 300 Mc/s (1 m) whereas the new 
Mk II is for operation up to 30 Gc/s (1 cm) and investi- 
gations on 3, 6 and 10cm are planned. The elliptical 
pataboloidal steel bowl, the surface profile of which is 
accurate to within +75in, measures 125 ft across the 
horizontal axis and 83ft 4in across the vertical axis. 
The total weight of the concrete superstructure and dish 
is over 800 tons and the whole can be revolved at speeds 
varying from 4° to 90° per minute and has a “ following 
accuracy” of better than 2 minutes of arc. Similar 
speeds are also available when tilting the dish. 

A feature of the new telescope, designed by Husband 
& Co., is that it is controlled by an “in-line” computer 


- (Ferranti, Argus 100) connected to a closed-loop servo 


system. A simple dipole with director is fitted at the 
focus of the bowl behind the 8ft cube cabin which 
houses parametric amplifiers—both cooled and uncooled. 

A third telescope, which is transportable and will have 
a 125-ft dish, is now being built. 


Technicians’ Society Formed 


AT a meeting held in London on 2nd June and 
attended by more than 100 technicians (most of them 
holders of R.T.E.B. certificates) a resolution was passed 
forming the Society of Electronic &. Radio Technicians, 
appointing a chairman and an ad hoc committee with 


- powers to draft a Memorandum and Articles of Asso- 


ciation. Full membership is to be open to those who 
have obtained the Radio Trades Examination Board 
Final Certificate or some exempting qualification such 
as H.N.C., but it is possible that associate and student 
membership may be established for’ those with lower 
qualifications and less experience. Other meetings in 
Birmingham, Manchester and Glasgow supported the 
resolution. 

Co-ordination is for the time being in the hands of 
the Secretary, Radio Trades Examination Board, 9 
Bedford Square, London, W.C.1, 
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Goonhilly Expansion 


IN preparation for the launching of the American 
“Early Bird” synchronous. communications satellite for 
public service, the Post Office satellite ground station at 
Goonhilly Down, Cornwall, is to be modernized at a 
cost of over £1.25M. 

The first phase of the expansion calls for extensive 
modifications to the existing large steerable aerial, in 
which the present 85-ft paraboloid is to be replaced with 
one of the same size, but comprising a 25-ft solid para- 
boloid and 24 adjustable segments. Mr. J. H. H. 
Merriman, assistant engineer-in-chief of the General 
Post Office, said it would take about six months to 
complete and work is planned to start this September. 
It is hoped to complete this task before the launching 
of “ Early Bird,” which is scheduled to be put into orbit 
next spring by the American Communications Satellite 
Corporation (Comsat). 

Under the second phase of the Goonhilly extension, 
a second aerial, similar to the modified one, is to be 
erected. This is expected to be completed in 1966. 


The artist’s impression above shows the two aerials 
as they will appear in 1966. The one in the foreground 
will have more room on the turntable for transmitting 
and receiving equipment than the present aerial, which 
is shown in the background. Husband & Co. are con- 
sulting engineers for the project. 


Broadcasting Stations Guide 


THE fourteenth edition of the Wireless World book 
“Guide to Broadcasting Stations” has just been pub- 
lished. It lists both geographically and in order of 
frequency all authorized long- and medium-wave broad- 
casting stations in Europe but the major part of the 128- 
page book, which costs 5s, is devoted to details of 
short-wave stations throughout the world. In this section 
there are nearly 4,000 entries as it includes all frequen- 
cies at present in use or notified for use at other seasons 
of the year. 


Local Sound Broadcasting.—Addressing the Radio 
Industries Club, of which he is the new president, Sir 
Tan Orr-Ewing, M.P., spoke on a. variety of topics 
ranging from the R.P.M. Bill to the General Election 
via Radio Caroline! On the latter subject he said that 
the problem of “pirate radio ships” could be solved 


and the public demand for the type of service they 


provide assessed by the introduction of local sound 
broadcasting stations run independently like local news- 
papers. “If they served no local need, they would,” 
he said, “quickly close down and only private money 
and personal reputations would be at stake.” Sir Ian 
said that “there are ample wavelengths available ” 
although he did not say in what part of the spectrum! 
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_ ponents and allied products. 


~ Association.” 


_ of 1,240 miles. 


_ 70 Brompton Road, London, S.W.3. 


Editorial Assistant Wanted 


Applications are invited for a post as editorial assistant 
in the team which produces this journal. Essential quali- 
fications are a well-developed critical faculty (analytical, 
not captious), a wide interest in and general knowledge 
of electronics, including radio, and the ability to write 
lucidly (and if possible, easily). hy 

The work is rewarding in its variety and in the oppor- 
tunities it offers for expanding one’s horizon. a 

Write in the first instance to the Editor, Wireless 
World, Dorset House, Stamford Street, London, S.E.1. 


Electronica.—An international trade exhibition is to 
be held in Munich this autumn for electronic com- 
The exhibition is to be 
known as Electronica- and will run from 21st to 28th— 
October. Further details may be obtained from the 
organizers——Miinchener Messe u. Ausstellungsgesell- 
schaft m.b.H.—London Office: Gerald G. Kallman ~ 
Associates, 16 Soho Square, W.1. A two-day symposium ~ 
on microelectronics is to be held at the same time. - — 


Radar Awards.—The Radar and Electronics Assocla- 
tion has-introduced the annual award of not more than 
two plaques for services to the Association, for papers 
presented, or for outstanding contributions to the radar 
and electronics industry. Raymond Caws, who has been 
chairman of the Council of the Association for 12 years, 
and Charles W. Knight, secretary since the formation of 


_ the original Radar Association nearly 20 years ago, were 


the first two recipients of plaques “for service to the 
The annual award of prizes to “the best 
student members of the year” were presented to Y. C. 
Hua, of Singapore, and S..G. Chamberlain, of Cyprus, 
both studying at the Northern Polytechnic, and Cpl. B. 
Pratt of the R.E.M.E. School of Electronics, Arborfield. 


Baird Scholar.—The second John Logie Baird 
Travelling Scholarship has been awarded by the 
Television Society to James D. Last, B.Sc.(Eng.), aged 
24, of Cubley, Penistone, Yorks. He is a graduate 
apprentice in the B.B.C. Engineering Division who a 
year ago was granted a B.B.C. Research Scholarship 
and is now at Sheffield University. The award is a 
monetary grant from Baird Television Limited with 
which the scholar is to undertake a short period of 
investigation abroad in some aspect of television. __ 


DX Record for V.H.F.2—Georgi - Rumyantsev 
(UAI1DZ), of Leningrad, according to Ivan Demyanov, 
secretary of the Soviet Amateur Radio Federation, set — 
up a new record in long-distance v.h.f. communications ~ 
Between 10th and 13th December last 
year Mr. Rumyantsev carried out several two-way c.w. 
transmissions, via ionized meteor trails, with a Swiss 
amateur Dr. Lauber (HB9RG) of Zitirich. The trans- 
mitter used by Mr. Rumyantsev had an e.r.p. of 50 


watts and that of Dr. Lauber an e.r.p. of LkW. 


The British Amateur Television Club is holding a 
convention on 12th September in the Conference Suite 
of the Independent Television Authority’s headquarters, 
There will be an 
exhibition of members’ equipment and a short sym- 
posium of lectures delivered by members on various 
television topics. ; 


Transistor Circuit Design is the title of a one-week 
full-time course starting on 13th July at the Twickenham 
College of Technology, Egerton Road, Twickenham, 
Middx. Application forms are available from the 
College. Fee: 7 gn non-residential, 13 gn residential. 
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PERSONALITIES 


O. W. Humphreys, C.B.E., B.Sc., - 


F.Inst.P.,. vice-chairman of the 
General Electric Company, has been 
nominated president of the I.E.E. for 
1964/5 in succession to Sir Albert 
Mumford, K.B.E., B.Sc.(Eng.). Mr. 
Humphreys, who is 61 and a gradu- 
ate of University College London, 
joined the scientific staff of the 
G.E.C. Research Laboratories (now 
the Hirst Research Centre) in 1925 
and became director of the labora- 
tories in 1951. He was appointed 
to the board of the G.E.C. as tech- 
nical director in 1959. Mr. Hum- 
phreys is chairman of the Confer- 
ence of the Electronics Industry and 
was chairman of the Radio Research 
Board of the D.S.I.R. from 1957-62. 


F. C. McLean, C.B.E., B.Sc., 
M.1.E.E., the B.B.C’s director of 


engineering, has oeen appointed 
chairman of the British Standards 
Institution’s Telecommunications 


Industry Standards Committee. Mr. 
McLean, who. has been with the 
B.B.C. since 1937, became _ the 
Corporation’s deputy director of en- 
gineering in 1960 and took up his 
present appointment in May last 
year. 


Sir Ian Orr-Ewing, Bt., O.B.E., 
M.A., M.I.E.E.; M.P., is the new 
president of the Radio Industries 
Club in succession to Basil Z. de 
Ferranti, M.A., A.M.LE.E., M.-P. 
Sir Ian was a member of the 
engineering staff of the B.B.C. until 
1949 when he joined Cossor’s of 
which he became a director in 1951. 
He entered Parliament in 1950 and 
on his appointment as Under Sec- 
retary of State for Air in 1957 re- 
linquished his industrial associations. 
He subsequently became Civil Lord 
of the Admiralty but resigned from 
the Government last year. Sir Ian, 


is now chairman of the Carr Fastener 


_ Company. 


Sir lan Orr-Lwing 
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Air Cdre. Lionel H. Greenman, 
who since 1961 has been senior tech- 
nical staff officer, Far East Air 
Force, has been appointed senior 
air staff officer, R.A.F. Signals Com- 
mand at Medmenham, Bucks. Air 
Cdre. Greenman, who is 48, spent 
several years with the Post Office as 
a telecommunications engineer 
before joining the R.A.F.V.R. in 
1936 and becoming a sergeant-pilot. 
He was commissioned early in the 
war before transferring to the tech- 
nical branch to serve with the 
Ministry of Aircraft Production, In- 
cluded in his more recent appoint- 
ments is that of officer commanding 
No. 30 Maintenance Unit, R.A.F., 
Sealand, Cheshire, in 1959. 


Leslie W. Hayes, O.B.E., M.L.E.E., 
who was appointed adviser to the 
director of the International Radio 
Consultative Committee (C.C.I.R.) 
in March 1963 and has been acting 
director of the Committee since the 
death of Dr. Ernst Metzler a few 
months later, has been appointed 
director ad interim until the next 
plenary assembly in 1966. Mr. 
Hayes was in the B.B.C’s engineer- 
ing division for 25 years until his 
appointment as vice-director of the 
C.C.IL.R. in 1948. When he left the 
B.B.C. he was head of the overseas 
engineering & information depart- 
ment, 


D. J. West has been appointed 
marine service manager of Elliott 
Marine Automation Ltd. Mr. West 
was previously with Cossor Elec- 
tronics Ltd., first in the position of 
chief marine service engineer to the 
equipment servicing division and lat- 
terly the company’s marine sales 
manager. During the war he was 
engaged on radar research at various 
Admiralty establishments. 


K. E. Harris, B.Sc., M.LE.E., 
M.LE.R.E., who last year became 
the manager of the communications 
division of Redifon Ltd., has been 
appointed to the board of directors. 
Mr. Harris joined the Post Office en- 
gineering department at Dollis Hill 
in 1934 and at the outbreak of war 
he was seconded to the Telecom- 
munications Research Establishment 
(now the Royal Radar Establish- 
ment) at Malvern. After spending 
seven years engaged on radar re- 
search, he left Malvern as principal 
scientific officer in charge of the 
ground radar division, to join Sir 
Robert Watson-Watt in a private 
consultancy. Two years later, 1947, 
he joined A. C. Cossor as research 


Kennyeth Harris 


manager, ‘became director in 1953, 
and was appointed technical direc- 
tor of Cossor Radar in 1957. 


A. Burke, A.M.I.E.R.E., — chief 
development engineer of British Re- 
lay Ltd., has been elected president 
of the Society of Relay Engineers. 
Mr. Burke joined British Relay in 
1948 and after National Service 
spent nearly two years with the 
B.B.C. as a maintenance engineer 
before. rejoining British Relay in 
1953. He was equipment liaison 
engineer from 1959 until his appoint- 
ment as chief development engineer 
two years ago. Mr. Burke has been 
vice-president of the Society for the 
past two years. The new _vice- 


president is L. T. Mudd, A.M.1.E.E., 


of Rediffusion Research Ltd. 


Brian K. Ridley, B.Sc., Ph.D., 
A.Inst.P., a physicist in the Solid- 
state physics division of the Mul- 
lard Research Laboratories at Sal- 
fords, Surrey, has been appointed 
lecturer in physics in the School of 
Physical Sciences of the new Univer- 
sity of Essex which opens in Octo- 
ber. Dr. Ridley, who is 33 and a 
graduate of the University — of 
Durham, where he also obtained his 
doctorate, has been working on the 
fundamental properties of semicon- 
ductors at the Mullard Laboratories. 


Victor A. Haffner, A.M.1.E.E., 
assistant engineer-in-chief of the 
Post and Telegraphs Division of 
Nigeria’s Ministry of Communica- 
ticns, has been appointed a director 
and general manager of Nigerian 
External Telecommunications Ltd. 
in succession to Hugh Rutter who is 
retiring and returning to the U.K. 
Mr. Haffner, who is 45 and was 
educated at the C.M.S. Grammar 
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School, Lagos, came to London in 
1943 to study and then joined the 
Radio Division of Standard Tele- 
phones and Cables and later worked 
with Redifon. He returned to 
Nigeria in 1954. Mr. Rutter was the 
Lagos manager of Cable and Wire- 
less and handled arrangements for 
the formation, last year, of N.E.T. 
Ltd. which is jointly owned by the 
Government of Nigeria and Cable & 
Wireless. 


C. Hardy, the founder and deputy 
chairman of the Data Recording In- 
strument Company, a subsidiary of 
I.C.T., has retired. In a reorganiza- 
tion of the board, R. E. Hutchins, 
C.B.E., D.S.C., has been- appointed 
managing director.. Mr. Hutchins 
who was commissioned in the Royal 
Navy in 1933, was appointed deputy 
director of the radio equipment de- 
partment, Admiralty, in 1952, and 


Captain Superintendent of Admiralty 


Signals and Radar Establishment 
(now Admiralty Surface Weapons 
Establishment), Portsdown, in 1956. 
He joined I.C.T. in 1961, and for the 


past year he has been manager of- 


their computer laboratory at Steven- 
age, ve 


Cdr. H. St. A. Malleson, who has 
been head of the Government & In- 
dustrial Valve Division of Mullard 


Ltd. for a number of years has- 


recently retired. Cdr. Malleson had 
been with Mullard’s for 28 years, 


BIRTHDAY HONOURS 
AMONG recipients of awards in the 


Queen’s Birthday Honours List are 
the following: 


Viscount 


Hon. Harold Watkinson, Minister 
1959-62 now director, 


Rt. 
of Defence 
Plessey Co. 


Knight Bachelor 
Arnold _L. G. Lindley, chairman of 
G.E.C, 


C.M.G. 

G. D. Clifford, secretary, Institution of 
Electronic & Radio Engineers (for- 
merly Brit.I.R.E.) since 1937 and 
secretary National Electronics Re- 
search Council, 


C.B.E. 


H. C. Husband, senior partner in Hus- 
band & Co., designers of the Goon- 
hilly Down and Jodrell Bank para- 
boloids. 

R. Kirkwood, regional director, Posts & 
Telecommunications, Sabah. 

E. N. Rowbotham, chairman Ever Ready 
Co. (G.B.), 


O.B.E, 


W. S. ‘Cowie, lately, director of tele- 
communications (planning) Malaysia. 

E. C. Drewe, head of B.B.C. Equipment 
Department. 

J. R. H. Hutchison, director, Posts & 
Telegraphs, N.S.W., Australia. 
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Dr. Dennis Gabor, F.R.S., pro- 
fessor of applied electron physics at 
Imperial College, London, has been 
elected an honorary member of the 
Hungarian Academy of Sciences. 
Dr. Gabor came to this country from 
Hungary in 1934 and worked in the 
B.T.H. Research Laboratory (now 
part of A.E.I.) at Rugby until he 
joined the staff of Imperial College 
in 1949. Prior to being appointed to 
the chair of applied electron optics 
in 1958 he was Mullard Reader in 
Electronics. 


J. W. McPherson, B.Sc. (Eng.), 
A.M.LE.E., has been appointed tech- 
nical. manager of Gardners Trans- 
formers Ltd. Mr. McPherson, who 
since 1955 has been a group leader in 
G.E.C’s applied electronics labora- 
tories at Stanmore, will be respon- 
sible for all technical aspects of the 
company’s products including the 
co-ordination of technical develop- 
ment. Before joining G.E.C. he 
spent seven years with the research 
branch of the Post Office at Dollis 
Hill, specializing in the design and 


_ development of transformers -for all 


types of electronic equipment. 


R. P. Henegan, Assoc.I.E.R.E., is 
to become the new general manager 
of Gardners Transformers Ltd, Mr. 
Henegan relinquishes his director- 
ship and his post of general manager 
of Technograph Printed Circuits 
Ltd. to take up this appointment. 


ee 


R. O. Jones, Ph.D., senior principal 
scientific officer, D.S.I.R. 

J. P. Wykes, manager, Maritime Divi- 
sion, Marconi Co, ‘ 


-M.B.E. 


D. H. Elliott, senior telecommunications 
engineer, Cable & Wireless. 

J. A. G. Fitzgerald, chief engineer, con- 
trol gear division, Laurence Scott & 
Electromotors. 

R. R. Harris, engineer (telecommunica- 
tions), Swaziland. 

E. G. Lloyd, executive engineer, G.P.O., 
N.. Ireland. 

W. K. Newson, engineering recruitment 
officer, B.B.C. 

B. J. O’Brien, lately director, Posts & 
Telegraphs, Queensland, Australia. 
T. S. Robson, senior engineer, trans- 

mitters, I.T.A. 

E. S. Russell, chief telecommunications 
superintendent, External Telecom- 
munications Executive, G.P.O. 


I.S.0. 


W. Swanson, deputy inspector of wire- 
less telegraphy, G.P.O. 


B.E.M. 

H. Banfield, charge hand, G.E.C. Ltd., 
Wembley 

R. Clague, progress chaser, Automatic 
Telephone and Electric Co., Liver- 
pool. 

D. Escott, chief radio electrician, R.N. 

Je Bene chief radio supervisor, 
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Sir Gordon Sutherland, F.R.S., 
who has been director .of the 
National Physical Laboratory since 
1956, is to become master of 
Emmanuel College, Cambridge. Sir 
Gordon was Professor of Physics at 
the University of Michigan prior to 
his appointment at the N.P.L. He 
is president-elect of the Institute of 
Physics & Physical Society. 


Alan . Wolstencroft, ‘CBS is the 
new deputy director general of the 


Post Office in succession to Sir 
Robert Harvey, K.B.E., C.B., M.A., 
who is retiring in August. Mr. 
Wolstencroft, who is 49, joined the 
Post Office in 1936. He was closely 
associated with the setting up of the 


Independent Television Authority in’ 
1954 and was secretary for the first — 


year of its life. He has been director 


of the Radio Services Department — 


since 1960. 


copiyaiie® 


E. K. Cole, CBE. MIERE, _ 


has tendered his resignation from 
the board of Robinson Rentals 
(Holdings) Ltd. Mr. Cole was the 
founder and former chairman and 
managing director of E. K. Cole Ltd. 
until its merger in 1960 with Pye. 


He resigned from the Pye organiza- 


tion in the following year to join 


Robinson Rentals as advisory chair- ae 
David Robinson has been. - 
elected chairman of the company in ~ 


man. 


succession to Mr. Cole, 


J. D. Pye, B.Sc., Ph.D., who des- 
cribes a simple electronic strobo- 
scope on page 339, has, for the past 
five years, been at the Institute of 
Laryngology and Otology, University 
of London, where he is now a lec- 
turer. Dr. Pye obtained his degree 


in zoology at the University College 


of Wales in 1955 and later spent two 
years at Bedford College, University 
ot London. 


OBITUARY 


Melville Eastman, founder and re- 
tired president of the General-Radio 
Company, died on 7th May in 
Boston. Mr. Eastman, who was 79, 
began his radio career in 1906 as a 
co-founder of the Clapp-Eastman 
Company, which was set up to 
manufacture radio receiving and 
transmitting equipment. 
founded the General Radio Com- 
pany to manufacture electrical 
measuring instruments, and he 
served as president of that com- 
pany until 1944. From then until 
his retirement in 1950, he held the 
title of chief engineer for General 
Radio. He played a principal réle 
in the development of the Loran 
navigational system. In 1945 he was 
awarded an honorary degree, of 
doctor of engineering, at the Oregon 
State College. 
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Type 3S Sensitivity: 25,0000hms/Volt on d.c. and 2,0000hms/Volt 
on a.c. Suitable up to 20,000c/s. Ranges: 0-100mV to 0-5,000V d.c. 
and a.c., 0-5mA and 0-5A d.c. and a.c., 0-2000hms to 0-50megohms, 
400 to 2,000picofarads and -14dB to 46dB. “ 


Type 4S Sensitivity: 100,0000hms/Volt on d.c. and 20,0000hms/ 
Volt on a.c. Ranges: 0-100mV to 0-5,000V d.c.; 0-10uA to 0-1A d.c.; 
0-10V to 0-1,000V a.c.;0-2000hms to 0-500megohms; 2,000picofarads 
to 5microfarads; -8dB to 50dB. Suitable for use up to 20,000c/s. 


These robust meters—only 3lb. in weight—have shock-resistant taut 
ligament suspended movements. Glass pointers move over an 
inclined scale for easy reading. A single selector knob facilitates 
operation. 


The meters are fitted with a patented cut-out which acts within 0.005 
to 0.01 seconds, and a fuse protects against current overload. Current 
transformer, isolating condenser and diode rectifiers are all in-built, 
and the meters will measure superimposed a.c. or d.c. signals. 


A wide variety of current transformers, shunts and voltage multi- 
pliers are also available. The 25kV to 2,500 Megohnmis test probe is of 
particular interest. 
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The Industrial Division of S. Smith & Sons (England) Ltd. 


Kelvin House, Wembley Park Drive, Wembley, Middlesex. Wembley 8888 
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Products of SMITHS Recording and Laboratory Instrument 
Section include: 


Transient Recorders 
Ultralette U.V. Recorders 
Galvanometers and Galvanometer Amplifier Systems 


Servoscribe Desk Type Potentiometric Recorders 
Multiscript Recorders 

Unigor high sensitivity multi-range measuring instruments 
Precision multi-range measuring instruments 


Precision Panel Meters and accessories 


MORE THAN /NSTRUMENTAL 
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~NEW 2N3277 4 


Se 


D EFFECT TRANSISTOR 


@ High Input Impedance: 50 Meg Ohms@1Ke = 


@ Low Leakage: 0.4 nanoamps max, Vig (OV 
@ Low Noise: 0.7 db max,R.-10 Meg Ohms @1Ke 
@ Transconductance: 100 ~mhos min @ 1 Ke 

@ High Drain Resistance: .5 Meg Ohm min, Vig, 1OV 
@ Gate Pinch-off: 5 Volts max @ |, 1 nanoamp ‘ 


The 2N3277 silicon Planar P-channel field effect transistor is specially 
designed for low level, low noise applications. Its simplified design 
gives it extra high reliability in such circuits as amplifiers for high 
impedance transducers and multiplier circuits. Compound amplifiers 
have been developed as Speciat Products using this type FET in com- 
bination with SGS-Fairchild standard low level amplifier transistors. Write 
for complete specifications, 


e 


. AVAILABLE DIRECTLY FROM DISTRIBUTOR STOCKS : 


SGS-FAIRCHILD LIMITED/STONEFIELD WAY RUISLIP MIDDLESEX/TEL: VIKING 2141/CABLE: MICROLOGIC RUISLIP/ TELEX: MICROLOGIC RLP 22194 
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Elements of Transistor Pulse Circuits 


6.—WAVEFORM SHAPING 


LECTRONICS nowadays is much taken up 
with manipulating strings of pulses. This manipu- 
lation often involves shaping or reshaping pulses 

and the modern circuit engineer is expected to know 
something of at least the principles of the basic 
waveform shaping circuits to be described in this 
article. : 

The commonest waveforms met with are illustrated 
in Fig. 56. The basic one (from which all others 
can be derived by so called ‘‘ Fourier synthesis ”’) 
is the sine wave at (a) in the figure. The “step 
function ”’ at (b) is merely an abrupt change between 
two d.c. levels. When engineers talk of ‘‘ pulses ” 
loosely, they generally mean a rectangular pulse, as 
in (c), made up of two equal steps in opposite 
directions. If pulses such as these are in a repetitive 


ok 
(Aa aerate 


(e) (f) (9) (h) 


Fig. 56. Waveshapes commonly met with in pulse circuits: 
(a) sine wave, (b) step, (c) pulse, (d) square wave, (e) ex- 
ponential, rising, (f) exponential, falling, (g) ramp, (h) saw- 
tooth. 


series or “‘ train ”’ as at (d) they are usually referred 
to as “‘ square waves.”” Exponential waveforms are 
exponential functions of time and may be rising 
as in (e) or falling as in (f). A “ramp” waveform 
is usually taken to mean a nearly straight rising wave- 
shape as in (g). The “‘ sawtooth ” of (h) is a train 
-of rising.and falling ramps. By passing these wave- 
shapes through combinations of passive or active 
circuit elements, we can modify their shapes sub- 
stantially. For convenience we will look at such 
“ shaping ” circuits in three main categories: (a) 
linear, (b) non-linear passive, and (c) non-linear 
active. 


Linear Waveform Shaping 


Linear waveshaping circuits are those which preserve 
the waveform of a sine wave passed through them. 
On the other hand, any non-sinusoidal waveshape 
will have its form altered. The:two most important 
of these networks are the high-pass and low-pass 
RC filters. : 


High-Pass RC Filter (Differentiator):—The 
circuit of Fig. 57(a) is a high-pass RC linear filter. 
It is linear because a sine wave, E=E sin 27ft, 
passed through it still reappears as a sine wave at 
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By T. D. TOWERS,* m.s.e. 


the output, but with a reduced « amplitude 
E/(1+/?,/f22 and a phase angle advance of # = tan! 
(f/f) where f, = 1/(2xRC). The output amplitude 
is 0.707 of the input, i.e. an amplitude reduction of 
3dB,. at f = f,.. Because of this, f; = 1/(27RC) is 
known as the lower 3dB: frequency of the filter. 
The response of the high-pass*RC filter to an 
input step voltage is illustrated in Fig. 57(b). Assume 
that C is initially discharged; then when the input 
changes abruptly by E, the voltage across the capaci- 
tor cannot change instantaneously, and the output 
must also change abruptly by E. Then the capacitor 
begins to charge up via R, and as it does so the output 
voltage falls exponentially until ultimately it reaches 
zero (because the capacitor cannot pass. direct 
current). The output waveform can be shown to 


Fig. 57. High-pass RC filter (differentiator) : (a) basic ciréwit, 
(b) step input, (c) single pulse (RC=T), (d) single pulse 


_ (RC>T), (e) single pulse (RC<T), (f) pulse train. 


be represented mathematically by the equation 
@, = Eet/Re- 

The high-pass RC filter changes the shape of a 
rectangular pulse as shown in Fig. 57(c). The re- 
sponse of the filter to the front edge of the pulse 
is the same as in Fig. 57(b), but the back edge may 
arrive before the output has returned to zero and 
take the output only to the negative voltage point 
D. After this the output voltage rises exponentially 
to zero along DE with a time constant. RC, until 


*Newmarket Transistors Ltd, 
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both input and output are again at zero voltage and 
C is completely discharged. As the capacitor cannot 
conduct d.c. the mean output level must be zero. 
Thus the area above and below the axis must be 
equal. 

If RC is very long compared with the pulse 
width T’, the output response takes the shape of 
Fig. 57(d), where there is only a small droop on the 


top edge of the output pulse, and, on the back edge ‘| 


of the input pulse, the*negative-going output step 
carries the output waveform only a short distance 
negative. The waveform then takes a long time to 
recover to zero because the total areas above and 
below the axis must again be equal. 

If RC is short compared with the pulse width 
T, the output is as shown in Fig. 57(e).. Here the 
capacitor effectively discharges itself well before the 
end of the input pulse and the negative-going back 
edge carries the output practically to the full pulse 
amplitude negatively. Because of the equal positive 
and negative areas, the recovery curve is virtually 
a mirror image-of the forward curve and the output 
is symmetrical. “This process of. passing a square 
wave through a short-time-constant ‘high-pass RC 
filter is widely used for converting pulses into 
“* spikes ” or ‘ pips.” 

Rectangular pulses in a train of regular repetition 
rate or period, are often referred to as ‘“‘ square 
waves.” Purists call them ‘“ rectangular” waves if 
the on time of the pulse, T,, is not equal to the off 
time, T,, but we will follow common practice and 
use the term “‘ square wave” even where the on 
and off times are not equal. Engineers are interested 
in the: steady-state response of a high-pass RC 
filter to such a train of square waves. If RC is 
very much less than both T, and T,, then the 
output is a train of positive and negative spikes of 
amplitude each equal to the input pulse amplitude 
. and coinciding with the positive and negative going 
edges of the input pulses. -The peak-to-peak output 
amplitude is equal to twice the peak-to-peak input 
amplitude and the mean d.c. level is zero at- the 
output. If RC is much larger than T, and T., 
the output pulse is virtually the same shape as the 
input pulse, but the capacitor gradually charges up 
until in the steady state the mean output level is 
zero. If RC is of the same order as T, and T,, a 
complex situation exists where the output pulse is 
substantially a square wave but the peak droops or 
tilts significantly. If T, = T, = T and we have a 
“true” square wave, it can be shown that the 
output waveform becomes symmetrical about zero 
volts as shown in Fig. 57(f) with a tilt defined as 
the percentage of the front edge by which the output 
pulse top drops) given by P = 100zf,/f, where 
f = 1/2T is the repetition frequency of the input 
train, and f, = 1/2<RC. 

In discussing the response of a high-pass RC filter 
to step functions and square waves, we have cunningly 
assumed that the input wave is ideal, i.e. that the 
input has truly vertical sides—an impossibility in a 
real waveform, In practical circuits, with finite rise 
times on the input pulses, it can be shown that near 
the origin of time the output follows the input. Also, 
if the RC time constant is made smaller and smaller, 

the output pulse will tend to get narrower and 
narrower. Down to a certain value of RC the output 
peak will remain approximately equal to the input 
peak, i.e. the discontinuity in the input square wave. 
After that, the smaller RC the smaller the output 
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(1) 
Fig. 58. _ Response of high-pass RC filter to rising ramp input. 


peak. For example if RC just equals the rise time of 


the input wave, the peak output will be only about 


one-third of the peak input, but a very narrow pulse 


will result. Thus as we reduce RC compared with ~ 


the rise time of the input pulse, the height and width 
of the output pulse both ultimately decrease. In 
practical circuits, a value of RC is chosen to give the 
best compromise between the conflicting require- 
ments of sharpness and height in the output spike. 


The effect of a high-pass RC filter on a ramp 


input voltage is illustrated in Fig. 58. Here the 
dotted straight line represents the ramp or sweep 


input voltage which increases linearly with time. 


The output of the RC filter is as shown by the curve 
OABC. Near the origin, for times short compared 
with the RC time constant, it can be shown that the 
output signal falls away only slightly from the input. 
For example, at time T,, small’ compared with RC, 
the departure from linearity is only AD in the 
diagram as compared with XD, and is commonly 
characterized by a so-called ‘‘ transmission error ”’ 


which is the difference between the input and the 


output divided by the input. For times short 


compared with the RC time constant of the network, 


the transmission error can be shown to be equal to 
T/2RC = af,;T, where ff, = 1/(27RC) is now the 
** low-frequency 3dB point ”’ of the RC filter. For 
example, if we want to pass a 5msec sweep through 
with less than 0.1% deviation from linearity, it can 
be shown that RC must be greater than 2.5 seconds. 
Now consider what happens to the output after a 
time T long compared with RC. This is illustrated 


along BC in Fig. 58. It will be seen that the output 


approaches a constant value which can be shown to 
be kRC, where k is the slope of the input ramp. 

In general, where the RC time constant of the high- 
pass filter is very short compared with the time the 
input signal takes to make an appreciable change, the 
circuit is called a ‘‘ differentiator.”? In this case, it 
can be shown that the output voltage e, = RC de;/dT, 
i.e. the output is the derivative of the input. 

In theory the derivative of a step function is a 
waveform uniformly zero except at the point of dis- 
continuity. Exact differentiation would yield an 
output of infinite amplitude and zero width. How- 
ever, in practice the RC time constant cannot be 
negligible small compared with infinitely short rise 
time of a true step function, and the RC differentiator 
provides, in the limit of a very small RC time con- 
stant, a waveform which approaches the ideal except 
that the amplitude of the output peak can never 
exceed the input step voltage E, and the output spike 
has a finite width. 
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The differentiating action of a low-time-constant 
high-pass RC filter has practical uses such as 
measuring the rate of rise of a very fast rising pulse. 
Here we can assume that the leading edge of the 
input pulse is approximately a ramp and then the 
output pulse should after a very short time settle 
down to a constant amplitude proportional to the 
rate of rise of the input pulse. This output pulse 
peak divided by RC gives the rate of rise of the input 
pulse. 


Low-pass RC Filter (Integrator):—The other 
important linear waveshaping circuit is the low-pass 
RC filter. This takes the form shown in Fig. 59(a). 
As its name suggests, it passes on low frequencies 
easily, but attenuates high frequencies, because the 
reactance of the shunt capacitor C falls with increasing 
frequency. As with the high-pass filter previously 
described, this is a linear waveshaping network 
because a sine wave passed through it reappears as a 
sine wave at the output. This time the amplitude is 
reduced by a factor 1/(1 + (f/f,)”)! and the phase 
angle is retarded by 6 = tan-'(f/f,), where f; = 1/ 
(27RC). It can be shown that the “gain”? quoted 
for the circuit falls to 0.707 of its low frequency 
value at the frequency f,, which is therefore called the 
“upper 3dB frequency” for this low-pass filter. 
The upper 3dB frequency of a low-pass filter, is the 
same as the lower 3dB of a high-pass filter when both 
use the same RC product. 

The response of the low-pass RC filter to an input 
step voltage is illustrated in Fig. 59(b). Assume that 
C is initially discharged. When the input changes 
abruptly by E, the voltage across the capacitor cannot 
_ change instantaneously, and the output starts from 
ze.o and rises tcwards the steady state value E. 
The output waveform can be shown to be represented 
mathematically by the equation e, = E(l-e*/®°). It 
- can easily be proved that the output voltage reaches 
1/10th of its final value in a time equal to 0.1RC and 
9/10ths in a time 2.3RC. The difference between 
these two times (called the “ rise time,’ T,, of the 


R | 
(a) ANPUT @; iE eg OUTPUT 
(b) INPUT 9077 ort 
10°/o 
(c) 


Fig. 59. Low-pass RC filter (integrator): (a) basic circuit, 
(b) step input, (c) pulse input (RC=T), (d) pulse input 
(RCT), (e) pulse input (RC<T), ( f) pulse train. 


WIRELESS WORLD, JULY 1964 


circuit) is the indication of how fast it can respond 
to a discontinuity in voltage. This rise time is 
related to the upper 3dB frequency point approxi- 
mately as follows: Ty = 2.2RC = 0.35/f,. 

A rectangular pulse is changed by transmission 
through the low-pass RC filter as shown in Fig. 59(c). 
For any time less than the pulse width T, the 
response is the same as the response to a step input 
already dealt with. At the end of the input pulse, 
the output voltage starts to decrease to zero ex- 
ponentially with a time constant RC. In the low- 
pass filter, since the output is directly connected to 
the input, the mean d.c. level of both is the same. 

If RC is very long compared with the pulse width 
T, the output response takes the shape of Fig. 59(d), 
where there is only a small output rise and fall as 
compared with the input. The output consists of 
exponential sections which are nearly linear. Thus 
with a long RC time constant we can get a good 
approximation to a sawtooth waveform output. 

If RC is short compared with the pulse width T, 
the output is as shown in Fig. 59(e). Here the 
capacitor effectively charges itself up well before the 
end of the pulse and on the cessation of the pulse the 
output returns to zero on an exponential curve. 

Sometimes, when we pass a rectangular pulse 
through a low-pass RC filter, instead of trying to 
shape it we may be trying to keep its shape as far 
as possible. To minimize the distortion, the time 
constant of the RC network should be made small 
compared with the pulse width. A common working 
rule is that the pulse shape will be substantially 
preserved if the 3dB frequency is not less than the 
reciprocal of the pulse width. This can be put 
another way by saying that the RC time constant 
should be selected not greater than 1/6th of the pulse 
width. Under these circumstances, the output will 
rise to 90%of its final value after not more than 1/3rd 
of the input pulse has passed, and the rectangular 
pulse is transmitted reasonably undistorted. 

Engineers are usually concerned not so much 
with the response of a low-pass filter to single pulses, 
but to a recurrent train of them. Where RC is much 
less than the repetition period of the train, the output 
becomes a train of pulses similar in shape to the 
input pulses, but with rounding on the front and 
back edged as shown in Fig. 59(f). The mean d.c. 
levels are the same at input and output, as are the 
peak-to-peak amplitudes. Where RC is much 
larger than the repetition period of the train, the 
output is a sawtooth of much smaller amplitude 
than the square wave input. Finally, if RC is com- 
parable with the repetition period, the output is a 
very non-linear sawtooth with a marked exponential 
curvature on the rise and fall. Each case has one 
point in common—the mean d.c. level of the input 
and output pulse trains is the same. ; 

Theoretically, the infinitely steep rise and fall 
times of the input pulses dealt with so far must be 
replaced in practice with something like a steep 
exponential ramp. The front-edge response of the 
low-pass filter to this waveshape is of interest because 
it shows what happens in actual circuits. It can be 
shown that if T, is the rise time of the input wave- 
form to 90% of its peak value, it reaches 50% of 
its final value in about 0.7 of Tp. If we define the 
“* delay ” of the filter as being the time for the output 
to reach 50% of its peak value, it can be shown 
that when RC = 0.16 T, (condition described earlier 
for limited distortion) the delay is about 1.7T,; 
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(a) 


(b) - 


Fig. 60. Low-pass RC filter response to rising ramp: (a) 
yponential, (0) linear. 


thus the output pulse is delayed behind the input 
pulse by approximately T>,. 

The complete response of the low-pass filter to an 
exponential ramp input is sometimes important. 
This is illustrated in Fig. 60(a). If the total rise 
time of the exponential ramp is T and RC is small 
compared with this, the output (except for the delay 

- distortion at the origin) follows the input very closely. 
If RC is large compared with T, the origin delay 
distortion is greater, and the output takes the second 
form shown. 

The response of a low-pass RC filter to a linear 
ramp is given in Fig. 60(b). If the total rise-time 
of the ramp is T, and RC is small compared with T, 
the output again follows the input closely except for 
the short period at the origin. The transmission 
error, defined as before as the difference between the 
input and the output divided by the input, works 
out at D.=:RC/T and is relatively small. As an 
example, if we want to pass a 5msec sweep with less 
than 0.1% error it can be shown that RC must not 
be more than 5ysec. If RC is large compared with the 
sweep duration T, the output is very distorted as 
compared with the input as shown in Fig. 60(b). 
It can be shown that in this case the output voltage 
€, 18 approximately equal to kT?/(2RC), where k 
is the slope of the input ramp. 

In general, where the time constant RC in the 
low-pass filter is large in comparison with the time 
required for the input signal to make an appreciable 
change, the circuit is known as an “ integrator.” 
Under these conditions it can be shown that the output 
is given by e, = (1/RC) fe,dt.. Where RC is large 
compared with T, the output gives a- very good 
approximation to an integral. But as RC is reduced, 
the departure from true integration increases, as 
was shown in Fig. 60(a) where the output is not in 
fact an integral of the input. This shows that this 
simple integrating circuit must be used with caution. 
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Fig. 61. 
low-pass. 


RL Linear Passive Networks:—If in the high- ~ 


and low-pass RC filters. dealt with so far, we replace 
the resistance R by an inductance L and the capacitor. 
C by a resistance R’, we get the high-pass RL 
circuit of Fig. 61(a) and the low-pass RL circuit of 
Fig. 61(b). It can be shown that if the time constant 
L/R’ is equal to the time constant RC, all the pre- 
ceding analysis remains unchanged, and the proper- 
ties of these low- and high-pass RL filters can be 
worked out easily. In actual pulse work, RL circuits 
are much less common than the RC ones. Where a 
large time constant is called for in particular, an 
inductance is seldom used because a large value of 
inductance can be obtained only with an iron-cored 
inductor which is physically large and expensive. 
In general, however, because suitable capacitor 
values are so much more easy to obtain than in- 
ductors, the bulk of linear waveshaping is done with 
RC circuits, except where special features call for RL 
ones. 


Non-linear Passive Waveform Shaping 


Many useful waveshaping operations. can be per< 
formed if non-linear elements. are added to the linear 
circuits already described. Space being limited, 
we will confine our examination of these to semi- 
conductor (“‘ crystal ’’) diodes and transistors. 


Diodes as 
Elements:—The ordinary diode is probably the 
most important non-linear waveshaping element. in 
common use. The semiconductor diode shown in 
symbolic form in Fig. 62(a) is a device which in one 


direction behaves as a short circuit and in the other ~ 


as an open circuit. When the “ anode ” A is positive 


with respect to the “ cathode ” C, the diode conducts 


as though i it were a closed switch. When the anode is 
negative with respect to the cathode, the conduction 
stops and the diode becomes essentially an open 


switch. A real diode departs from an ideal one in 
Firstly, the forward resistance is — 


several respects. 
not zero (with semiconductor diodes it lies in the 
range of 1 to 500 ohms). Also this forward resistance 
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‘eal diode equivalent circuit. 
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Linear waveshcping RL filters: (a) high-pass, (b): 


Non-linear Passive Waveshaping - 


is not constant, but varies with the applied voltage. 
Again, the reverse resistance is not infinite. For 
germanium diodes (which are most commonly 
used), reverse resistances of the order of 100K to 
tens of megohms obtain, provided the operating 
temperature is not above about 60°C. At higher 
temperatures, the reverse resistance tends to fall 
rapidiy. There is in practice in a real diode a shunt 
capacitance in parallel with it which will have some 
effect on its circuit use. Point contact diodes have 
usually a capacitance of about 1 pF, gold bonded 
diodes about 3pF, and junction diodes from 10-40pF. 
When a diode is switched rapidly from conduction to 
non-conduction or vice versa it is found that there.is a 
certain delay'in reaching the final resistance value. 
This delay, called ‘“‘ recovery time,” is due to min- 
ority carrier storage effects in the device. In practice 
it ranges from nanoseconds to tens of microseconds 
depending on the type of.diode, and becomes really 
important only in circuits handling fast pulses. The 
reverse recovery time, i.e. the time to switch from 
forward conduction to reverse cut-off, is usually more 
critical because the reverse resistance builds up 
gradually. It is in fact more accurate to regard real 
diodes as variable resistors rather than switches. 
Fig. 62(b) gives the equivalent circuit of a real diode, 
where R,, is the shunt reverse resistance across the 
diode, D is the ideal diode and R, is the series resis- 
tance representing its forward resistance. Finally, 
C, is the shunt capacitance. For many switching 
operations, the departure of the diode from the ideal 
‘eharacteristics are not very ‘important, and in the 
rest of this article we will treat the diode as an 
ideal one with zero forward and infinite reverse 
resistance. z 


Diode Clippers (or Limiters):—Clipper circuits 
are used when we want to select for transmission 
that part of an arbitrary waveform which lies above 
or below some particular reference voltage level. 
Such clipper circuits are sometimes referred to as 
voltage selectors or amplitude selectors. 

Series diode clippers operate directly in the path 
of the pulse or wave that is to be shaped, as shown in 
Fig. 63(a). When the incoming signal makes the 
anode positive with respect to the cathode of the 
diode, the diode conducts, and an output voltage is 
developed across R,;. However, when the input 
voltage causes the anode to go negative with respect 
to the cathode, the diode cuts off and becomes an 
open circuit. No current then flows through the 
load resistor and no output voltage is developed. 
The result of this is shown in the waveform of Fig. 
63(a) where the part of the input waveform below 
+V volts is cut off. 

Similar clipping can be obtained when a diode 
connected to a d.c. supply source is placed in parallel 
with the load resistance R,;, across the signal input 
as shown in Fig. 63(b). This is a parallel or shunt 
diode clipper. Here, when the input waveform falls 
below +V volts, the diode conducts and the output 


waveform cannot fall below that level and is therefore — 


clipped off. 


In either type of clipper of Fig. 63(a) and (b), the | 


battery voltage and the diode polarity could be 
reversed, and then the output waveform would be 


clipped at the maximum instead of the minimum. . 


A combination of two diodes connecting the signal 
line to a positive and negative d.c. supply as shown 
in Fig. 63(c) is known as a “ double clipper ” or 
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Fig. 63. Diode clippers (or limiters): (a) series, (b) parallel 
(shunt), (c) double parallel clipper (slicer). 


“slicer”? and leads to both the upper and lower 
peaks of the waveform being cut off. 

We have used the term “‘ clipper ”’ in the descrip- 
tion above but the term “limiter”? is frequently 
used as synonymous with it. Some writers distinguish 
between clipping (as referring to a voltage waveform) 
and limiting (to a current waveform). There is no 
standard practice in this matter. Where the circuit 
is designed to tie the upper or lower peaks of a wave- 
form to a fixed reference voltage the clipping process 
is usually known as clamping. Limiters or clippers 
can be regarded as special clamping devices which 
also modify the waveshape they clamp. True clamp- 
ing preserves the signal waveshape but shifts the 
entire waveform up or down so either the top or 
bottom peaks are brought to a some predetermined 
d.c. level. 


Unbiased Clamper:—The capacitor-coupled clip- 
per circuit shown in Fig. 64(a) causes an input 
waveform to be shifted so that its negative peaks 
rest on zero level at the output. This does not 
happen on single pulses, but only on a train of 


Fig. 64. Diode clampers (unbiased): (a) clamping —ve peak 
to OV, (b) clamping +-ve peak to OV, (c) clamping —ve 
peak to +V. 
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pulses where after a settling down time the capacitor 
C charges up and shifts the mean output. d.c. level. 


If it is wished to clamp positive peaks of the output . 
waveform to. zero, the circuit of Fig. 64(b) is used. © 


Here again the output d.c. mean level shifts until it 
settles down on a train of pulses with C charged up 
to a level where the positive peaks of the output signal 
are clamped to zero volts. 

Finally, if it is desired to clamp the output wave- 
form to some voltage other than zero, the circuit of 
Fig. 64(c) can be used. Here C steadily charges up 
under a train of input pulses until the output wave- 
form has its negative peaks clamped to +V volts. 


Non-linear Active Waveform Shaping 


The non-linear waveshaping by means of diodes 
shown so far.is very effective, but has the dis- 
advantage that the networks have no gain and when the 
tops and bottoms of waveforms are removed by 
clipping, etc., the resulting output has a_ lower 
amplitude than the input signal. —The obvious answer 
is to make up this attenuation by introducing amplifi- 
cation and this can be done by. linear amplifiers 
after the clipper circuits. However, the same result 
can be achieved economically by using a transistor 
as a combined clipper and amplifier.. When used 
this way the transistor stage is called an “ over- 
driven amplifier.” In this application the 
transistor is connected as shown in Fig. 65(a). Ifa 
voltage waveshape is applied to the input which is of 
sufficiently large amplitude, the transistor will be 
cut off on the positive-going half.cycle, and the output 
at the collector will rise virtually to the negative rail 
voltage along the path AB in Fig. 65(b).. Once the 
transistor is cut.off, the input wave carrying the base 
further positive has no effect on the output and the 
transistor collector remains clamped to the negative 
- rail voltage as shown by BC. When the input signal 
moves negative, the transistor is driven hard on and 
the output at the collector falls virtually to zero 
volts along DE. As a result, a signal passed through 
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Fig. 65. Overdriven amplifier as amplified clipper. 


the overdriven amplifier is clamped in one direction 
at the negative rail voltage and in the other at zero 
voltage. If it is desired to clamp the output signal 
at a voltage level other than zero on one side, a bias 
voltage can be added in the emitter circuit and the 
positive-going swing of the output signal cannot 
then pass beyond this. 
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Fig. 66. Typical example of waveshaping of pulse train ip 
cor, puter. iti ie ; 


Practical use of Wave shaping Techniques 


As an example of the use of some of the circuits 
described in this article, Fig. 66 sets out an approxi- 
mate diag»immatic representation of the processes 
whereby in a digital computer a stable sinusoidal 
signal from a master clock oscillator is shaped to 
produce various other waveforms accurately syn- 
chronized with the input sine wave. To begin with, 
a train of sine waves is generated by a conventional 
oscillator as at (1) in Figs. 66(a) and (b). This sine 
wave output is then applied to a double-diode clipper 
which produced the trapezoidal waveform at (2). 
The sides of the waveforms are rather too sloping for 
accurate synchronization so the pulse train is fed 
into an overdriven amplifier C which sharpens up the 
rise and fall times of the pulses and produces a 
virtually square wave output as at (3). This output 
may then be applied to an integrating circuit D with 


- a long RC time constant which gives an output (4) 


in the shape of a sawtooth which can be used for 
gating purposes. The output of C can also be appl’ed 
to a differentiator E with a short RC time constant 
to produce the output (5) in the form of a series of 
sharp positive- and negative-going spikes coinciding 
with the points at which the sine wave input wave- 
form crosses the zero voltage axis. If this output is 
then applied to a negative diode clipper F it produces 
the waveform (6) where the negative-going spikes 
have been virtually removed. As a result, the wave- 
form ends up as a train of sharp positive spikes 
(Continued on page 357) 


WIRELESS Wortp, JULY 1964 — 


Jury, 1964 


Marconi Self-Tuning H.F System 
—the first in the world to be station 
planned from input to output 


MST drive systems 
for h.f transmitters 


MST drive systems meet all CCIR Recommendations 


H1601 


Comprehensive synthesizer drive assembly for two 
independent transmitter channels ; 

Inputs: audio frequencies (6 kc/s bandwidth) or d.c 

Outputs: modulated signals at radiated frequencies, 


2 W p.e.p 


Types of modulation: i.s.b with floating carrier, pilot 
carrier.or fully suppressed carrier; 
d.s.b; c.w 400 bauds; f.s.k 200 bauds or 


3500 bauds; frequency 


Frequency range: 2—27.9999 Mc/s 
Frequency selection by decade dials on frequency 


synthesizers 


Stability: determined by 1 Mc/s master frequency 


H1605 
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shift diplex 


H1i601 


1 Mc/s master frequency source 
Frequency stability: -- 1 part in 108 


one-man control 


With the compact MST drive system, self- 
tuning transmitters and MST control and 
_ monitoring equipment, one man can operate 
an entire transmitting station from a central 
point. 


reliability 


All units (except the distributed amplifier) 
are fully transistorized and use printed 
wiring. Each unit has a separate power 
supply. The 1 Mc/s master signal distribu- 
tion is duplicated, and the master frequency 
source uses three oscillators to ensure 
immediate automatic changeover in the event 
of output failure or excessive frequency drift. 
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versatility 

Any drive channel can generate any type of 
modulation. F.S.K and f.s diplex signals are 
generated by shifting the frequency of 2 kc/s 
or 4 kc/s tones—thus one transmitter can 
radiate simultaneously two or more telegraph 
channels and an s.s.b channel. 

Plug-in modules give switch selection of 
services normally required. Logic circuits 
prevent selection of two conflicting services. 
Extra plug-in modules can be supplied for 
any other types of modulation. A wideband 
amplifier simplifies frequency selection to a 
single operation—adjustment of the synthe- 
sizer decade dials. 


Marconi ielecommunications systems 


The Marconi Company Limited, Communications Division, Chelmsford, Essex, England 
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If your H.F. radiotelephone circuits are pushed to the limit or if you find new planning difficult—you ~ 
need Rediplex for maximum utilisation and lower operating costs. Now for the first time, at low capital — 
cost, Redifon introduce a compact ISB multi-channel system for short and medium distance 
communication. Four speech channels simultaneously using one carrier. The cost of the transmitting | | 
and receiving terminals, including the channelling, is far less than you would pay for regular 
channelling and displacement equipment—a quickly installed packaged deal. It will pay you to find | 
out more about Rediplex. Write now for full specifications. 


. = : } a | ; 
The Rediplex system gives you 
Four simultaneous speech channels, or any combination of | 
speech, teleprinter, facsimile or tone intelligence signals. 


Four crystal controlled spot frequencies, 2 to 16 Mc/s. 
100 watts p.e.p output, continuous rating (or 750 watts with 


the G.A.406 amplifier). y ; 
Compatible with Standard International ISB systems. 
Completely transistorised receiving terminal and transmitter 


drive unit. 

Modular construction and printed circuits, REDIFON LIMITED Communications Sales Division 
Alternative power supply units for a.c. mains or 24 volts Broomhill Rd., London, S.W.18. Tel: VANdyke 7281 
battery supplies. A Manufacturing Company in the Rediffusion Group. 
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closely synchronized with the input sine wave and 
available therefore as clock pulses to time the 
various processes in the computer, 


Conclusion 


We have not had space to cover the complete family 
of waveshaping circuits. The most important 
omissions are regenerative amplifier circuits using 
either transformer coupling from output back to 
input, i.e. blocking oscillators, or two-stage amplifiers 
with positive feedback from output to input, i.e. 
multivibrators and Schmitt triggers. We have 
already covered multivibrators in earlier articles. 
Blocking oscillators and Schmitt triggers will be 


FETERS 


dealt. with in a later article. Another widely used 
shaping circuit is the “‘ diode pump ” and its related 
“transistor pump” which are used to produce 
continuous or “‘ staircase’? ramp waveforms from a 
train of input pulses. These too will be covered in a 
later article. 

The linear and non-linear waveshaping circuits 
described above are worthy of more detailed exposi- 
tion than is possible within the scope of this article. 
Readers interested in following them up in more 
detail should consult one of the two “ classics ”’ on: 
pulse circuits... ‘“‘ Pulse and Digital Circuits ” 
by J. Millman and H. Taub, McGraw Hill, 1956, 
and ‘‘ Waveforms ” by B. Chance et al. M.I.T. Radia- 
tion Lab. Series. Vol. 19, McGraw Hill, 1949, 


TO THE EDITOR 


The Editor does not necessarily endorse opinions expressed by his correspondents 


Black-level Correction Circuits 


EVER since the beginning of. television, the d.c. com- 
ponent of the video signal seems to have been alternately 
shown to be unimportant of even undesirable and then 
subsequently “ discovered,” both: in technical literature 
and set makers’ publicity. In the past few years, how- 
ever, with the increasing use of mean level a.g.c. systems, 
the amplitude of the video signal has become indeter- 
_ minate along with the d.c. component, 

Mr. Mothersole’s article in-last month’s issue shows a 
circuit to restore the black level to the position that 
“nature intended but hardly makes. mention of the highly 
_undesirable effects caused by the peak white signal 
varying by.some 2:1 depending on picture content. As 
the accompanying Fig. 1 illustrates, if the black level is 
restored on a mean level a.g.c. system, pictures with a 
high white content show as grey while predominantly 


black pictures have defocused peak white areas usually © 


accompanied by black streaking due to the excessive 
video drive causing grid current in the c.r.t. I submit 
that these effects are subjectively as disturbing as the 
shift in black level and if manufacturers were to make 
television receivers that would do justice to the trans- 
mitted picture, then both effects would be eliminated. 

Recently I bought a new dual-standard receiver and 

had little choice but to buy one with mean level a.g.c. 

_ After being used to a set with a fixed overall gain and a 

d.c. coupled video stage, I found viewing became intoler- 

__ able, Believing that the cobbler should not be worst shod, 

“I designed an add-on black level clamp and gated a.g.c. 
circuit which could be simply included into the existing 
receiver. 

Fig. 2 shows the added circuitry while Fig. 3 shows 
the more important circuit waveforms. V1 is a flip-flop 
to produce a 4ysec wide rectangular pulse initiated by 
the back edge of each line sync pulse. Were one design- 
ing the sync separator circuit, this valve could probably 
be left out and the pulse produced by differentiation, 
but the overall performance might not be quite so. good. 
V2 is the black level clamp which d.c.-restores the nega- 
tive-going video signal at the c.r.t. cathode to the correct 
transmitted level and the method of coupling ensures 
that any clamp pulse content added to the signal in the 
clamp does not reach the cathode, eliminating the pos- 
sibility of white streaking during line flyback. V3 is a 
conventional long-tailed comparator working directly 
on the high-level signal. A.g.c. signal is produced when 
the negative-going signal back porch on pin 2 exceeds 
the setting of the positive-going pulse tips on pin 7 ad- 
justable by the contrast control setting. The 120-V 

-Zener diode is necessary as the h.t. lines on television 
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receivers are not noted for their stability, although other 
forms of voltage regulator would prove cheaper. All the 
valves are E88CCs although I’ve little doubt that 
ECC81s would give identical results. 

The performance of the circuit is such that from peak 
white to black level video, the back porch level changes 
<3 V in 70 V of drive while the peak white level changes 
by < 20% for aerial signals requiring an a.g.c. voltage 
varying from —2 V to —7 V. The contrast control and 
brightness control operate completely independently and 
the only change in brightness setting required when 
changing from 405 to 625 lines is due to the change in 
potential on the c.r.t. anodes. Were these -to be ‘stabi- 
lized, both these controls could be pre-sets. 

I include these details because Mr. Mothersole states 
that, “It is therefore practicable to incorporate a simple 
clamp or d.c. restorer circuit only at the grid of the 
video valve,” and “In dual-standard receivers a black 
level a.g.c. system and the correct display of signal black- 
level call for several pre-set controls, involving system 
switching and a critical adjustment of the brightness con- 
trol whenever the picture contrast is varied,” which Fig. 
2 shows to be untrue. 

Set makers will be horrified at the expense involved in 
including such a circuit, but when a suitable cheapening 

-process has been applied to the circuit, such as the 
elimination of V1 and a cheaper voltage regulator fitted, 
I don’t see why this should add more than £5 on to the 
selling price of the receiver. In fact, it may prove entirely 
satisfactory just to include V3, the high level a.g.c. valve, 
as, on a correctly transmitted signal, this valve keeps both 
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the black and the white parts of the signal at the correct 
level. The only facility the user would lose would be the 
independent operation of the brightness and contrast 
controls as the brightness level would now depend on 
the contrast setting, but this should not prove very 
irritating. Such an addition as this should only add 
some £2-£3 on the receiver price which I, for one, 
would have gladly paid had such a set been advertised. 

Set makers will probably retort that only cranks 
would pay the extra for such a subtle improvement, as 
the “average” picture is satisfactorily displayed. To 
them I reply: “Try selling a film or a camera that only 
gives good results on an ‘average’ picture or run a 
cinema such that the projector only displays good ‘ aver- 
age’ pictures.” The public should soon react. With 
television, due to one reason and another, the public has 
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grown to expect inferior pictures over other visual 
entertainments so there is no outcry for better pictures 
as the defects are dismissed by most viewers as being all 
part of the television magic. Bg: 

Mean level a.g.c. is probably the worst thing that has 
ever happened to television receiver designs, so let us 
hope that Mr. Mothersole’s article heralds the universal 
rediscovery of the significance of gated a.g.c. and the d.c. 
component, then the set designers can start attenuating 
it all over again—for the average viewer's benefit, of 
course! 

Cuffley, Herts. J. D. MIDDLETON 
The author replies: : : 

I was most interested to read Mr. Middleton’s letter 
and I think his Figure 2 fully justifies my statement 
regarding the difficulty of retaining the d.c. component 
in a dual standard receiver. I pointed out in my article 
that a keyed clamp required to operate into a very high 
impedance load such as the grid of a valve and I dis- 
cussed where a simple clamp circuit could be incor- 
porated in a normal receiver. Mr. Middleton’s circuit 
illustrates just this point since he uses a keyed triode 
clamp, and in addition a cathode follower to provide the 
required high-impedance load. 

While I am sure Mr. Middleton’s circuit performs very 
well in his receiver one must ask whether it is suitable for 
mass production, can maladjustment of the receiver con- 
trols cause damage to any components or valves by 
excessive beam current, will the additional circuitry 
papal reliability and is it usable in all the receiving 
areas? 

In strong signal areas, for example, an a.c.-coupled 
a.g.c. system with a d.c. restoration diode, which Mr. 
Middleton uses, has been found to be very susceptible to 
“blocking,” particularly with negative modulation. The 
mechanism is as follows: When the receiver is suddenly 
switched to a strong signal the final if. amplifier is over- 
loaded before the a.g.c. potential can build up. The 
result is that no a.c. signal is developed at the video 
detector, the output being simply a high d.c. potential, 
and an a.c.-coupled a.g.c. system is unconscious of this 
situation and hence no a.g.c. potential is developed. 
Experience has shown that a d.c.-coupled a.g.c. system is 
essential to completely avoid this difficulty. The simple 
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mean-level circuit is of course a.c.-coupled and on nega- 
tive modulation it is normal practice to obtain part of the 
'a.g.c. potential from the video detector diode to minimize 
the danger of blocking. FS 
It has also been found that mean level a.g.c, tends to 
give better results where reflections from aircraft or inter- 
ference pulses disturb reception. A gated a.g.c. system 


cannot respond to signals during the time the synchroni-’ 


zing pulse of the reflected signal is coincident with the 
back porch of the main signal (positive modulation), 
Hence the a.g.c. system is ineffective (with positive modu- 
lation the sync pulse is equal to zero transmitter output). 
A keyed black-level clamp circuit is often sensitive to 
interference pulses which give rise to a shift in the black 
level following interference, and again special precau- 
tions are necessary. zt 

Mr. Middleton’s claim that the variation in video drive 
with video information is the main failing of mean level 
a.g.c. is not so in my experience. 
receivers showed, surprisingly enough, that variations in 
black level were definitely the worst effect of mean level 
a.g.c. and this led to the development of the simple cir- 
cuit to stabilize it. 

One of the contributing. factors is that many people 
view television receivers in high ambient illumination and 
this requires a high level of video drive. In such condi- 
tions some variation of video drive with picture informa- 
tion is desirable to minimize e.h.t. potential variations and 
hence picture breathing due to large changes in beam 
current with picture content. However, to obtain the 
maximum contrast on low-key scenes the black level 


~ must be stabilized. 


The design of a domestic television receiver is a com- 
promise between technical performance in its widest 
sense, ease of operation for a non-skilled viewer, relia- 
bility and final cost. I think most people will agree 
that the modern television receiver strikes a fairly happy 
balance between these conflicting requirements and my 
correction circuit is designed. with this philosophy in 
mind. 


P. L. MOTHERSOLE | 


Loudspeaker Polarity 


I WAS most interested in the contribution from A. M. 
_ Wooller, A. Thorley and J. T. Boys in the June issue. 

Certainly it is to be expected that correct sign in the 
reproduced pressure waves would be essential in obtain- 
ing realistic quality. ey 

The assertion that phase is unimportant in audio 
systems is at best “not proven.” It cannot be proved: 
evidence that some observers don’t notice is never evi- 
dence that others can’t. 

The characteristic in question is probably better 
regarded as “sign” than “ phase.” Changing _ this 
sign (in terms of phase) corresponds to dispersion of the 
signal by a time delay of half a cycle, i.e. one inversely 
proportional to frequency. Such a time delay would 
clearly not be negligible. 

Use of the asymmetry of speech waveforms: was pro- 
posed (in an American article more than a decade ago, if 
I remember correctly) for a lightweight a.m. trans- 
mitter designed to modulate beyond 100% upward on 
peaks, thus claiming to obtain greater/range. 

I have suggested in correspondence with the B.B.C. 
(March and June 1961) that conservation of sign would 
be worth while, since (prior to provincial v.h.f.) land lines 
were brought up to generally a much higher standard 
and realism of reproduction in other respects was being 
approached. I alsosuggested that listeners to the experimen- 
tal stereo broadcasts who were not able to reverse speaker 
connections might be advised to turn their loudspeakers 
round, if necessary, to improve realism. This latter 
suggestion was rejected on the grounds that the rearward 
radiation pattern is likely to be inferior; but the impor- 
tance of absolute (as well as relative for stereo) sign 
conservation did not seem to be appreciated: 

Now that we have experimental support for the pro- 
_ position, I hope that no time will be lost in adopting a 
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Experiments with . 


convention. A start has been made in matching in 
stereo equipment, so that audio components with 
marked senses are available. 

Perhaps lack of regard for this attribute of transmission 
and recording explains the impression that not more than 
half the reproduced speech or music programmes sound 
fully realistic! 

Many years ago, when using a capacitance bridge with 
an audio oscillator (of complex waveform) as source, and an 
old pair of headphones as detector, my brother (K. C. J.) 
and I, both remarked how, on passing through balance, 
the sound seemed to shift from one ear to the other. We 
did not investigate this useful effect and I can not say 
whether it would have been present had the headphones 
been linear. 

Another suggestion I make ‘in the interests of quality 
is that where a high-frequency pre-emphasized channel 
(such as v.h.f./f.m.) is being handled; de-emphasis should 
be left until the final stage, where it may be obtained by 
suitable negative feedback in conjunction with the loud- 
speaker characteristics. Such pre-emphasis is arranged 
not to increase the peak signal level which must be 
handled, so its advantage (in masking detector and 
amplifier distortion) may be retained throughout the 


whole reproducer chain. 
Malvern, Worcs. G. F. JOHNSON 


Commercial Literature 


“ Special Products ” is the title of a 72-page brochure 
describing: the range of items manufactured by the 
special products division of Decca Radar Ltd.. The 
publication is split into five sections to cover micro- 
wave instruments and allied equipment, electroforms, 

etal spray formed components, metallized elements, 
and electronic equipment (e.g.,. if. and rf. amplifiers, 
microwave receivers, electron spin resonance). Copics 
are available from Decca House, Albert Embankment, 
London, S.E.1. 
1OWW 325 for further details 


The 1964 edition of the Siemens & Halske 17-page 
short form semiconductor catalogue is available from 
the U.K. agents, R. H. Cole Electronics Ltd., 26-32 
Caxton Street, Westminster, London, S.W.1. A leaf- 
let describing the Siemens & Halske range of miniature 
electrolytic capacitors is also available from the U.K. 
agents. 
1OWW 326 for further details 


A complete index of SGS Fairchild reports is avail- 
able from the company’s offices in Stonefield Way, 
South Ruislip, Middx. About a hundred application 
reports are included in the index, 
1OWW 327 for further details 


The American Shure audio catalogue “for sound 
system specialists” is obtainable from Shure Elec- 
tronics Ltd., 85 Blackfriars Road, London, S.E.l. A 
wide selection of microphones for all applications -are 
included in this 38-page publication. 
1OWW 328 for further details 


Two technical data leaflets (No. 43 & 46) describing 
the West German Elac range of Magnetic, ceramic and 
crystal stereo pickup cartridges are obtainable from the 
U.K. agents, The High-Fidelity Centre, 61 West Street, 
Dorking, Surrey. 
10WW 329 for further details 


Auto, isolating and low voltage transformers are des- 
cribed in a broadsheet available from Gardners Trans- 
formers Ltd., Somerford, Christchurch, Hants. 
10WW 330 for further detaiis 


A leaflet describing the GV “Thermette” 9-pin 
miniature thermal time-delay relay is available from 
Coventry Controls Ltd., Godiva House, Allesley Old 
Road, Coventry, Wars. 
10WW 331 for further details 
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ENERGY BANDS— 


Described in Circuit Language 


VERY culture, possibly every sub-culture, 
has its visible symbols from the gnomes and 
rabbits of a suburban garden to the Sacred 

Heart of a peasant’s home, from the Jaguar to the 
jeans. The visible symbol of the current electronic 

text seems to be a set of energy band diagrams. 
In Wood Green, and some of my best friends would 
live there if they knew how to get there, the gnomes 
and rabbits are not worshipped with strange rites 
on pay day. In our text-books the pages dealing with 
energy bands stay singularly clean. Somehow the 
whole business seems rather remote. It may be that 
engineers just do not want to know, but my own 
guess is that the average discussion of energy bands 
starts off at a point which is too remote from our 
everyday concerns. 

When we wish to deal with a new concept we 
generally find it convenient to work in terms of 
analogous familiar events. Later we may come to 
reverse the analogue. Voltage, e.m.f. and p.d., were 
explained in my youth in terms of the water pressure 
from an elevated tank, the current rushing out of the 
tap under its influence. Now, when the hot water 
stops flowing into the bath because the kitchen tap 
has been turned on I brood about the common 
impedance in the two circuits. Analogues are always 
dangerous, of course, and should always carry the 
sign “‘ Do not feed.” The contriver of the analogue 
will extend its use until he sees some false conclusions 
ahead, and will then stop: the unwary student will 


extend the analogue and will be in dead trouble. 


Nineteenth century physics was the climax of the 
art of the analogue. It is not too unfair to say that the 
failure of nineteenth century physicists was a simple 
logical failure. If a model aids in understanding a 
phenomenon, the model must be simpler than the 
phenomenon. One cannot exclude complexity 
simply because it does not appear in the model. 

A reasonable starting point is the electron. The 
essence of the problem is well known. Model 1 is a 
small lump of who knows what, always considered 
to be hard sphere, carrying a unit charge. This model 
is adequate to describe the simple behaviour of a 
cathode ray tube. The inadequacy of the model is 
quickly revealed if a beam of electrons is directed 
against the face of a crystal of rock salt. The regular 


and twin-wire short-circuited resonant 


Coaxial 


Fig ils 
structures. 
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network of atoms behaves as a diffracting structure, 
while the electrons behave as waves. It is difficult not 
to ask questions which are unanswerable. All that 
we have at this stage is a wave-equation and a charac- 
teristic length. We can determine, however, that this 
characteristic length the wavelength A, is inversely 
proportional to the momentum of the electron p, 
and that the essential equation is 
Ap = hh 

where h is Planck’s constant. 

Any elementary discussion is dangerously loaded 
with traps: we find it too easy to draw the electron 
as a billiard ball with curly whiskers. The wavelength 
is, however, a quality which can be measured and 
for an electron moving at the sort of speed with 
which it might escape from a cathode we get values 
of the order of 0.5 x 10—1°m. A fast-moving electron 
has a much shorter characteristic wavelength. 

To indicate the sort of false step one can take, 
one writer in this field states that an electron in an 


empty container will extend its wave-packet to fill 
the chamber. You see how he has assumed that the - 


walls are smooth and continuous, not just the elec- 
trons of the atoms which make up the walls. The 
electrons inside the atoms, however, are a little easier 
to picture, for they can be regarded as “ tail-eating,”’ 
with the wave appearing as some kind of standing 
wave in the three-dimensional space round the 
nucleus. The various possible models are associated 
with the quantum numbers. We can get a rough 
physical idea of why each electron must have its 
own mode by the following reasoning. The electron 
is the standing wave, and if we had two standing 
waves in the same mode they would form just a single 
wave of anything from zero to double the amplitude, 
depending on the phase. This just cannot be true, 
and we know, indeed, that each electron has its own 
unique set of identifying quantum numbers when it 
is in an atom. ; 

If we wish to produce a model of this system of 
discrete values of wave-length at which we can have 
standing waves we may take a familiar structure, 
either of those shown in Fig. 1. So long as we stick 
to simple theory, each of these has a set of charac- 
teristic wavelengths, given in fact by 2//n. Since 
we treat this as a one-dimensional problem it is not 
surprising that there is only one quantum number. 
When we make the system a little more complicated, 
first by terminating the ends with reactances and 
later by using a large section wave-guide, we move 


from the simple harmonic form through to a system 


with a multiplicity of modes. 

Because of the way we produce our electromagnetic 
waves we think, first and foremost, of frequency as 
the determining parameter. We make use of the 
equation fA = c’ to relate the wavelength to the 


-velocity in the medium. There is no connection 


between energy and wavelength, for energy is asso- 
ciated with the amplitude of the wave. For our elec- 
tron we have the momentum, p = h/A, and if the 
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Above:—Fig. 2. The characteristic frequencies corresponding 
to different orbits. 


_ Right:—Fig. 3. Circuit with characteristic frequency f and its 
_ impedance characteristic. 


equation E = 
Eol/A’, 

We are only making models, anyway, so let us 

assume that there is some velocity c’ which will 
enable us to describe the orbits in terms of fre- 
quencies given by f = c’/A, where A is the corres< 
ponding standing wavelength. Now Eocf? and to 
each orbital energy there corresponds a charac- 
teristic frequency. This line of discussion enables 
us to say that each possible electron state is some- 
thing like a characteristic frequency, and thus to 
plot a spectrum of available states in the form shown 
in Fig. 2. 
Most of the electrons in an atom are securely 
bedded down in the lowest energy states, tucked 
away out of sight of anything we propose to do. 
We are concerned with the energy of the outside 
electron, if we wish to keep matters simple. This will, 
of course, be safest in the lowest free level, at the 
lowest free frequency. We can therefore say that for 
the moment we are concerned with a system having a 
characteristic frequency f. In order to make a model, 
let us use the circuit shown in Fig. 3. The oscillation 
in this infinite-Q circuit represents a single state 
of a single electron in a single atom. 

Now let us bring a second similar atom towards the 
first. We simulate this by bringing one tuned circuit 
- towards another. If the atoms are to be related to 
each other the outermost electrons must interact in 
some way. The tuned circuits. will be coupled, either 
by capacitance or by the magnetic field, and we shall 


Fig. 5. Using Bartlett's Bisection Theorem to show the way 
the characteristic frequency is split by coupling. 


+p?/m has any meaning we have 


t+ 


il 
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have one of the circuits shown in Fig. 4. The 
behaviour of the characteristic frequency is most 
easily examined by using Bartlett’s Bisection 
Theorem, and the operation is shown in Fig. 5. 
The conversion of the capacitively=coupled circuit 
to a lattice form leads immediately to a structure 
which reveals the two characteristic frequencies 
(the poles). The impedance diagram is then easily 
drawn as Fig. 6, and shows the way in which a second 
pole is added at a frequency below f, while the pole 
at f remains unmoved. It is now extremely easy to 
see that with inductive coupling the second pole 
would be added above f. 

In the language of atomic physics we speak of 
energy levels rather than of frequency and we can 
say that the proximity of the two atoms causes the 
level we are considering to be split. We see the 
limitations of the analogy in the fact that we cannot 
say that our coupling is of one kind or another, and 
sO we cannot expect that the split will leave one 
energy level unaffected. We do find, however, 
that the closer the atoms, the tighter the coupling 
between the circuits, the wider is the split; and this 
is only common sense, since with no coupling there 
is obviously no split. 

Let us now introduce a third atom, a third circuit, 
and we get the network of Fig. 7(a), which has the 
three poles shown in Fig. 7(b). Each element with 
the standard characteristic frequency contributes 
one pole, and we may extrapolate and guess that a 
system with n atoms will have n energy levels, which 


Fig. 4. Coupled circuits, each 
with characteristic frequencies. 
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Fig. 6. The impedance 
diagram for Fig. 5. 


«will, for reasonably loose coupling, be bunched round 

the initial level of the single atom. The reactance 
network of Fig. 7(a) has been arranged, however, 
to encourage a second attitude towards the network. 
It is familiar structure, a three-element band-pass 
filter. _ Classical filter theory has accustomed us to 
the idea of the infinite ladder, and since we are deal- 
ing with systems which may have some 10° atoms 
per cm* we expect to be much nearer this theoretical 
concept than we ever are with our electrical networks. 
We can therefore think in terms of the ideal filter 
“pass-band, the limit to which the concentration of 
poles converges as we increase the number of. sec- 
tions of ‘the’ filter. 

The energy band of a set of interacting atoms is 
‘thus the equivalent of the pass-band of the analegue 
“filter: There are two points to notice here. Firstly, 
the filter terminations, at the edges of the crystal, 
-are very many sections away and there will be little 
trace of their effects inside the crystal: secondly, 
the crystal is a three-dimensional structure and the 
network will, in fact, éxtend outwards in three 
dimensions from each anti-resonant circuit. 

With this kind:-of approach we can get some idea 
of the significance. of the conduction band which is 
discussed in the semiconductor papers. Some- 
where in the network we apply an impulse. A 
single tuned circuit would be set into oscillation 
at its characteristic frequency, or, as we usually 
say, the corresponding energy level would be filled. 
The energy, the electron, does not go into a single 
element when we have a solid structure, because 
of the coupling with the neighbouring elements. 
We get a band-limited signal propagated through 
the network instead of the single frequency. Usually 


split when the atoms are coupled. 


FREQUENCY 


362 


.in one pass-band there ‘can be no excitation tra 
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(2) 


(b) 


Fig. 7. As additional circuits are coupled, the splitting 18 
repeated. : 


) 


we are dealing with only a few sections, of finite Q,. 


and we get a damped wave determined by the few 


-characteristic frequencies, but in our atomic structure 
we have something more like a perfect transmission 
‘line which has been excited by noise. ~~ 


Let us go back to the energy band. So far we 
have considered the splitting of only a single energy 
level. In fact, each atom gives us a number of levels, 
so we must consider a circuit of the form shown in 
Fig. 8(a). The couplings are indicated rather vaguely 
as mutual inductance, and, as shown in Fig. 8(b), 
each frequency, each level, will split up into a number 
of levels,or, with enough sections, into a number 
of bands. The usual sort of diagram takes the form 


‘shown in Fig. 9, which shows how the bands may be 
‘confluent, or may actually overlap. So long as the 
bands are separated it is pretty obvious that if-the 


excitation of the circuit is limited to frequen 


ferred to the other. - | SESH 

The difficulty with the network analogue is now 
forced upon us. When we apply a 10.710 Mc/s 
signal to a band-pass filter, passing say 10.5 to 10.9 
Mc/s, we expect to get out 10.710 Mc/s. We have, 
in addition, the ‘superposition theorem, which 
allows us to apply two signals to the same resonator. 
The circuit theorist who wants to push the analogy 
further must proceed with care. I do not mean to 
devote too much space to this, but the following 
reasoning is attractive. In order to know what is 
happening we must draw some energy from our 
network. We must not, in doing this, disturb matters 


too much. We know how to produce an infinite-Q 


circuit which will stand a certain amount of resistive 
(Continued on page 363) 


Left:—Fig. 8. Each atom has, in fact, several levels which 


Below:—Fig. 9. The usual way of showing the level splitting. 
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Acos high-quality styli to fit all pick-ups 


Over 200 Acos Diamond and 
Sapphire Styli 

Acos styli are by no means available only 
for Acos cartridges. There are now over 


200 types of Acos replacement styli, 


‘diamond or sapphire, to fit almost all 
cartridges or pick-ups ever sold in this 
country. This means that if you have a 
B.S.R., Collaro, Garrard, H.M.V., 
Philips,Ronette or Sonotone cartridge, to 
name only a few, Acos have a replacement 
- stylus for you. 

Acos Quality 

Acos are well known for their pioneering 
work to give you better sound reproduc- 
tion at reasonable cost. Acos were one of 
the first to do basic investigations into 
record and stylus wear; one of the first 
to make a scientific approach to correct 
_ stylus profile; first to test styli individu- 
‘ally at 500 times magnification on a 
Specially evolved shadow-graph; one of 


the first to insist on careful testing before 
despatch. Acos were first to preach that 
however good the stylus, it must be 
replaced at the correct time to prevent 


_record wear. First to provide a range of 
‘diamond and sapphire styli. 


No Extra Cost 

In spite of the fact that Acos styli are 
second to none in quality (and better than 
many), Acos styli cost no more than 
others, sapphire from 4/6, diamond from 
13/7. 

Which? 

It is easy to fit the right stylus in your 
player. Either remove the worn stylus 


and take it to your Dealer, or make a 
note, of the make and model of the 


- cartridge and give the details to your 


Dealer, and he will at once identify the 
correct stylus. Another question— 
diamond or sapphire? Both are equally 
kind to your records, the only difference 
is that diamond lasts 500 hours, sapphire 


‘has to be replaced every 25 hours. Dia- 


mond is more economical in the long play. 


Where? 


- You. will find Acos styli at every well- 


stocked, well-informed Dealer. In case of 
difficulty, the Cosmocord ‘Technical 
Service Department will gladly help. 


stylt 


STYLI, PICK-UPS, CARTRIDGES, MICROPHONES, EARPIECES, PRESSURE GAUGES, ACCESSORIES 
Cosmocord Ltd Eleanor Cross Road, Waltham Cross, Herts - Telephone: W'S 27331 
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ELECTROMETER CIRCUIT USING 6BS7 AND 13D3 


electrometer pentode 


The BRIMAR 6BS7 screened pentode is ideal for electro- @ Low microphony 
meter use, or for other special applications, including very BH Low noise 
high gain audio input circuits, where its characteristics of _ Bf Lowhum 


low noise, microphony and hum are necessary. Shown ™ Top cap control grid 


@ Grid sensitivity 10-V ; 
@ Grid current <5upA 


above is a typical electrometer circuit using types 6BS7 
and 13D3. Please ask for Data Sheets 


Thorn-AEl Radio Valves & Tubes Ltd. 
155 CHARING CROSS ROAD : LONDON WC2 - GERrard 9797 \ 


10W W—108 FOR FURTHER DETAILS. 


loading: it is just an ordinary oscillator circuit, 
complete with the non-linearity needed to allow the 
system to re-set as the loading changes. Most 
line-carrier engineers, at some point in their careers, 
have designed multi-frequency oscillators, with one 
valve driving several circuits. If you do not get 
this kind of circuit right, it operates on one only of 
the, perhaps three, wanted frequencies. A suitable 
electrical push will cause a mode change, and nor- 
mally the circuit will oscillate in the minimum energy 
state. 

The idea of a great network made up of elements 
of this kind shows us that before we try to use our 


analogue very fully we shall find it easier to go back 


to atomic physics. We can stay with our band-pass 
filter-only so long as we realize that the analogue 
applies not to the electrons, but to the electron 
rules of behaviour. A rather similar chart could be 
produced for, say, Park Lane. We could show 
permitted bands of places where you may sleep, 
- separated by forbidden bands, the strects and the 
‘park. In each of these bands (or hotels) there is, 
indeed, a fine structure, for when a level (or bed) 
-is filled it is not available for another would-be 
-sleeper. The network. analogue, because of the 
enormous number of sections, gives us the very 
sharp distinction between stop and pass, forbidden 
and permitted, bands. 

The hotel analogue can help to clarify some aspects 
of the band structure. In one hotel, anyway, the 
higher you go, the more it costs. An engineer 
staying there will seek the lowest level, and if a gap 
appears at a lower level will move into it. His 
natural indolence will make it difficult for him to 

jump the gap if there is a lower-cost vacancy in the 
-next hotel, because the information does not cross 


the gap. Join the hotels together and engineers will 
flow to the lowest’ level which is free. A small 
win on the football lottery, and he may move to a 
higher level, only to drop, after a short period to a 
new low. This is the maser action, the reverse of 
miser action. Another point dealt with by this analogue 
is the way in which energy band diagrams are usually 
shown. Most of the possible states are already filled, 
most of the rooms in a town are occupied by people 
who will only move if they get a new job somewhere 
else. To the mobile elements it is only the transient 
accommodation which matters. The energy levels 
for the inner shells of electrons, which do not couple 
very much with their neighbours in any case, are 
omitted from the diagram. We show just the valence 
band and the conduction band. 

Analogue fever, as I said at the beginning of this 
article, is the great danger. Having simplified the 
system to fit the analogue one then proceeds to make 
the model more and more complicated to cover the 
additional properties. of the real system. Do not 
do this. As soon as the model has clarified the idea 
for which it was planned, move on with the idea, 
not with the model. If you look back to the basic 
assumption from which the band-pass model began 
you will see that it turns on the equations: 


A= hip f= Cc’. 


The first of these is in order, but since we don’t 
know what the waves are, how can we put a number 
toc’, and how can we know f. Only when the energy 
is changed to radiated energy do we know that we 
are dealing with electromagnetic waves. What 
happens if we dig deeper is another matter, but once 
we start a more profound study it is just as easy to 
throw the model away.. 


and 


H. F. PREDICTIONS — JULY 


BUENOS AIRES 


JOHANNESBURG 


= 


ORAL CORRECTION 


‘The prediction curves show the median standard 
MUEF, optimum traffic frequency and the lowest usable 
high frequency (LUF) for reception in this country. 
Unlike the standard MUF, the LUF is closely dependent 
upon such factors.as transmitter power, aerials, local 
noise level and the type of modulation: it should gener- 
ally be regarded with more diffidence than the MUF. 
The LUF curves shown are those drawn by Cable and 
Wireless, Ltd., for commercial telegraphy and they serve 
to give some idea of the period of the day during which 
communication can be expected. 

During the summer months in the minimum of the 
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MEDIAN STANDARD MUF 
OPTIMUM TRAFFIC FREQUENCY 
LOWEST USABLE HF 


solar cycle past experience has shown that frequencies 
considerably higher than the predicted standard MUF 
can at times be received. This effect is mainly confined 
to daytime on the radio path and has been especially 
noted on reception in the U.K. from the Far East. The 
cause is thought to be associated with sporadic-E 
ionization. 
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MANUFACTURERS’ PRODUCTS 
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NEW ELECTRONIC EQUIPMENT AND ACCESSORIES 


Digital-circuit Blocks 


TWO new series of digital circuit 
blocks based on “Nand” logic and 
including flip-flops, gates, pulse 
shapers and amplifiers are available 
from M.E.L. Equipment Company, 
King’s Cross Road, London, W.C.1. 
In addition to encapsulation, the 
blocks are hermetically sealed in 
metal cans and the leads are 
brought out through glass-to-metal 
seals. The individual components 
are sandwiched between small 
printed-circuit boards. The maxi- 
mum dimensions of a block are 
53X25X12.7 mm and 19 leads are 
standard on all types. 

The two series are compatible, 
both employing n-p-n transistors and 
requiring 12 V supplies. Units from 
the Series 10 blocks use germanium 
transistors and the maximum per- 
missible operating temperature is 
55°C. The basic flip-flop switches 
in 3.5 wsec. The Series 20 units use 
silicon epitaxial devices and have a 
maximum temperature rating of 
85°C. 
operating speeds. 
10WW 301 for further details 


Power Supply 


A DIRECT voltage, floating output 

is available over the range 0 to 30 V 
from the stabilized power supply 
Model PP7. Intended mainly as a 
laboratory instrument and manufac- 
tured by Advance Electronics, Hain- 
ault, Essex, the ripple is less than 
lmV peak-to-peak. Output-voltage 
adjustment is made in decade steps 
of 0.1 V, the maximum current avail- 
able being 3A. 

- A-constant-voltage transformer is 
used’ in conjunction with a tempera- 
ture-compensated, Zener-diode con- 
trol circuit to ensure a stable output 
even with largé variations in supply 
voltage, load and temperature. The 
line regulation is such that there is 
less than 5-mV change in output 
voltage for +10% change in supply 
voltage. There is also less than 5 mV 
change in. output voltage for any 
change in current. The output im- 
pedance is less than 0.250, The 
instrument can be used over a tem- 
perature range of 0 to +40°C. 
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These units have faster’ 


An electronic cut-out circuit pro- 
vides overload protection including 
short circuits and it can be continu- 


ously adjusted within the range 33 mA » 


to 3.2A. An overload indicator is 
fitted on the front panel, together 
with a 4-range ammeter that can 
also be used for voltage-check 
measurements. The equipment 
weighs 28 Ib and costs £90. 

1OWW 302 for further details 


Decade Capacitance Box 


THE Model CD133 capacitance de- 
cade, manufactured by B.P.L, Rad- 
lett, Herts., has a range of 1 pF to 
1.11 »F with a direct reading accuracy 
of 0.2% or 2pF over the range 
100 pF to 1.11 »F and an incremental 
accuracy of 0.5 pF over the range 
1 pF to 100pF. The instrument is 
a double-shielded decade capacitor 


employing silver mica or air 
capacitors. Yt is suitable for either 
two- or three-terminal measure- 


A. 
M.E.L. digital-circuit’ block prior 
to encapsulation. 


ments. 
the ‘instrument is better than 
5,000 M© at 50 V (d.c.) at maximum 
capacitance. Weighing only 143 Ib the 
apparatus is housed in a metal 


cabinet and is priced at £112, 


10WW 303 for further details 


Multi-way Connectors 


DESIGNATED the AMP-LOK 
connector, the new multi-way plug 
and socket set introduced by Aircraft- 
Marine Products Ltd., Saffron Hill, 
London, E.C.1, utilizes two, mating 
nylon housings each containing a 
number of contacts (3, 4, 6, 9 or 12 
circuits can be accommodated). The 
contacts themselves are identical and 
create a positive wiping action. 
Wiring can be achieved by auto- 
matic-machine or hand crimping. 
The housings are held together by 
an integral locking device which 
allows the connectors to be “free 
hanging” if required. 


Advance Electronics 


laboratory power 
supply. 


AMP-LOK connectors (may be used free-hanging or panel mounted). 


If the con- 
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The insulation resistance of 


nectors are required for panel mount- 
ing then the locking arrangement 
also provides a wedge for seating a 
connector, 

1OWW 304 for further details 


Selenium Rectifier 


A MINIATURE : selenium rectifier 
is announced by S.T.C. who disclose 
that the component is currently 
being used in a number of television 
receivers. The rectifier, consisting 
of 150 discs stacked inside a 3-in 
tube, is litthke more than 3mm in 
diameter and is designated Type 
X80/150. Three of these com- 


ponents are normally used in a con-: 


ventional black-and-white television 
receiver, but only two are required 
i small-screen receivers (battery 
powered). 

TOWW 305 for further details 


Television-signal Amplifiers 


A NUMBER of amplifiers, manu- 
factured by Television Installation 
Services, Mansfield, Notts. have re- 
cently been announced. The u.h.f./ 
v.h.f. amplifier is intended for indoor 
operation and is pre-tuned to any two 
channels in Bands I and III with 
gains of 14 and 174dB respectively. 
The amplifier also permits amplifi- 
cation over a 30 Mc/s bandwidth en 


“STC miniature selenium rectifiers showing some of the 150 
- small discs used in the assembly of the components. 


Television Installation 
Services u.h.f./v.h.f. 


amplifier. 
> 
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u.h.f. (11dB). Battery powered, the 
unit is claimed to give 200 hours’ 
service on one P.P.4 battery or 


‘equivalent. 


Another unit, the u.h.f. masthead 
amplifier is a high gain, low noise 
amplifier housed in a plastic case. The 
gain is 15dB. The amplifier can be 
powered from either a battery power 
unit or mains power unit. 

Both amplifiers cost £4 10s. A bat- 
tery power unit (15s) or a mains 
power unit (£3 10s) are available for 
the masthead amplifier. 
10WW 306 for further details 


Expitaxial Thyristor 


THE International Rectifier Com- 
pany (Great Britain) has extended 
its epitaxial thyristor range to include 
150 A versions. The new thyristors, 
150RE series, are available with peak 
inverse voltages from 800 to 1,300 V. 
Bulk avalanche characteristics are a 
feature of these devices and the 
1,300 V component has a minimum 
reverse avalanche voltage of 1,500 V. 


1OWW 307 for further details 


Paint-thickness Meter 

THE Belix Company, Victoria Road, 
Surbiton, has introduced a transis- 
paint-thickness meter (built 
under licence to B.A.C.). The ap- 


manufactured 
Belix. 


“ment Company. 


Paint-thickness mete, 


paratus measures only 9} x 537% in 
and contains a probe unit which is 
applied to the area being measured. 
The probe contains oscillator coils, 
the inductance of which varies ac- 
cording to the proximity of the 
metallic base, and a micrometer 
which is adjusted until the meter on 
the face of the instrument reads a 
minimum value. The coat thickness 
is then read off the micrometer. An 
accuracy of up to +0.0003 in can be 
achieved for coatings up to 0.02 in 
thick. Coatings up to 0.01lin can be 
measured with the aid of a calibra- 
tion-correction chart. The equip- 
ment is powered by batteries and 
supplied with a 4ft cable link to the 
probe. 

10WW 308 for further details 


Television Camera 


A HIGH-DEFINITION, automatic 
television camera, for industrial use, 
introduced ‘by Philips, is now avail- 
able in the U.K. from M.E.L. Equip- 
The equipment is 


fully transistored and is contained, 
together with time bases and other 
circuitry, in an alloy housing. Also - 
included 
matically 
ambient 
0°C. 


is a heater which auto- 
switches- on when the 
temperature falls below 
Designated the Type 


International Rectifier 150A epit- 
axial thyristor. 


4 


by 
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» 
Automatic television camera Type PM1000 


(Philips). 


Universal evaporating source Type EBU/I 
manufactured by G. V. Planer. 


PM1000, the only connections re- 
quired are the mains supply and 
coaxial cable to the monitor, A 
system of light-level control - adjusts 
the vidicon sensitivity so that the 
output remains constant to within 
3% for light variations of. 1:3,000. 
A 625-line system (C.C.I.R.) is em- 
ployed, random interlaced, but 2:1 
interlacing can be arranged. The 
video amplifier has a bandwidth of 
1Mc/s and the resolution is 600 
lines. External triggering of line 
and frame frequency is possible. If 


the camera is connected to an ex- 


ternal source of line and frame 
pulses and they should fail, then it 
will switch automatically to its own 
oscillator, 

10WW. 309 for further details 


Electron-beam Evaporation 


THE new Universal model of the 
G.V. Planer (Sunbury-on-Thames) 
range of electron beam evaporation 
equipments is designed for the 


with specific products. 


enter the number(s) on the card. 


and advertisement pages. 
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Readers will appreciate the advantage of being able to fold out the sheet 
of cards, enabling them to make entries while studying the editorial 


Postage is free in the U.K., but cards must be stamped if posted overseas. 
This service will enable professional readers to obtain the additional 
information they require quickly and easily. 


vacuum deposition of thin films. It 
is suitable for either direct electron- 
beam heating or, by simple adjust- 
ment, for indirect heating by bom- 
bardment of the evaporant con- 
tainer. The system is particularly 
suitable for the vacuum deposition of 
an extensive range of metals and non- 
metals but can also be used in 
conjunction with conventional 
vacuum-coating plants. 


The equipment comprises the new 
evaporation source EBU/1 powered 
by the S7/1 power unit. This latter 
unit provides an h.t. supply of up to 
7kV, 200mA d.c. and a variable Lt. 
supply for heating the emitter fila- 
ment. In operation, the power unit 
is connected to the evaporating 
source via vacuum-sealed, high- 
voltage electrodes. Among the ad- 
vantages claimed for this equipment 
are high purity of the deposit ob- 
tained, reliability and simplicity in 
operation and high evaporation tem- 
peratures for refractory materials. 


10OWW 310 for further details 
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INFORMATION SERVICE FOR PROFESSIONAL READERS 


To expedite requests for further information on products appearing in 
the editorial and advertisement pages of Wireless World each month, a 
sheet of reader service cards is included in this issue. . The cards will be 
found between advertisement pages 16 and 19. 

We invite readers to make use of these cards for all. inquiries dealing 
Many editorial items and all advertisements are 
coded with a number, prefixed by |OWW,, and it is then necessary only to 


A 
Magnetron Type £3094 (M-O 
Company). 


Valve 


Magnetron 


THE latest addition to the M-O 
Valve Company, Brook Green 
Works, London, W.6, range of 
rugged magnetrons is an X-band 
valve with a peak output power of 
7kW and a warm-up time of less 


than 10sec. This component, Type 


E3094, is capable of withstanding a 
swept vibration of from 20c/s to 
10 kc/s with g levels commencing at 
3 g and rising to 50g. Under these 
conditions the output frequency will 
not change by more than +3 Mc/s. 
Depending on the type of modulator 
used, both heater and high voltage 
can be switched on simultaneously. 
The valve, which features integral 
thermocouples for anode temperature 
measurement, can operate Over a 
temperature range of —65°C to 


+90°C. The magnetron measures 


approximately and 
weighs 4b. 


10WW 311 for further details 


43X44x2in 


Data-plotting Keyboard 


USERS of the Model XY-IP Autos 
plotter can speed up graph plotting 
of tabulated digital data with the 
low-cost, Model K1 digital keyboard 
available from the Electronics Divi- 
sion of Scientific Furnishings, 
Poynton, Cheshire. The x and y 
co-ordinate values are entered on 


the twin 3-digit keyboard and are - 


converted to points on a curve by 
pressing the PLOT bar. The-keyboard 
supplies voltages to x and y axes of 
the recorder, the magnitudes of 
which are proportional to the co- 
(Continued on page 367) _ 
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—Vortexion 


12-WAY ELECTRONIC MIXER 


quality equipment 


The 12-way electronic mixer has facilities for 
mixing 12 balanced line microphones. Each 
of the 12 lines has its own potted mumetal 
shielded microphone transformer and input 
valve, each control is hermetically sealed. 
Muting switches are normally fitted on. each 
channel and the unit is fed from its own 
mumetal shielded mains transformer and 
metal rectifier. 


FOUR-WAY ELECTRONIC MIXER 


This unit provides for 4 independent channels electronically mixed without “‘spurious break through,” microphony 

hum and background noise have been reduced to a‘minimum by careful selection of components. The standard 

15-50 ohm shielded transformers on each input are arranged for balanced line, and have screened primaries to 
» prevent H.F. transfer when used on long lines: 


The standard 5 valve unit only consumes 18.5 watts, H.T. is provided by a selenium rectifier fed by low loss, low 
field, transformer in screening box. The ventilated case gives negligible temperature rise with this low consumption 
assuring continuance of low noise figures. 

20,000 ohms is the standard output impedance, but the noise pick-up on the output lines is equivalent to approxi- 
mately 2,000 ohms due to the large amount of negative feedback used. 


For any output impedance between 20,000 ohms and infinity half a volt output is available. Special models can be 
supplied for 600 ohms at equivalent voltage by an additional transformer or 1 milliwatt 600 ohms by additional 
transformer and valve. 


The white engraved front panel permits of temporary pencil notes being made, and these may be easily erased when 
required. The standard input is balanced line by means of 2 point jack sockets at the front, but alternative 3 point 
connectors may be obtained to order at the rear. 


Mixer for 200-250V AC Mains AS Ok 50 ae .. £40 8 6 
Extra for 600 ohm output model .. se Ne ote .. £118 6 
Extra for 600 ohm 1 milliwatt output a ne x2 .. £3 0 6 
Size 184in. wide x 11ltin. front to back (excluding plugs) x 6tin. high, 
Weight 22 Ib. 


THREE-WAY MIXER and peak programme meter, 


for recording and large sound installations ete. 


This is similar in dimension to the 4-Way Mixer, but has an output meter indicating transient peaks by means of a 
valve voltmeter with a 1 second time constant in its grid circuit. 


The meter is calibrated in dBs, zero dB being 1 milliwatt-600 ohm (.775V.) and markings are provided for +10 dB 
and —26 dB. A switch is provided for checking the calibration. A valve is used for stabilising the gain of this unit. 


The output is 1 milliwatt on 600 ohms for zero level, up to +12 dB maximum. An internal switch connects the 
output for balance, unbalance, or float. This output is given for an input of 40 microvolts on 15 ohm. 


An additional input marked ‘‘Ext. Mxr,”’ will accept the output of the 4-Way Mixer converting the unit into a 7-Way 
controlled unit. This input will also accept the output of a crystal pick-up, but no control of volume is available. 


The standard input is balanced line by means of 3 point jack sockets at rear, but alternative 2 point connectors may 
be obtained to order at the front or rear as desired. 
The 8 valves and selenium rectifier draw a total of 25 watts. 
P.P.M. for 200-250V. AC Mains .. Ae .- Price on application. 
Size 18hin. wide x 1l}in. front to back (excluding plugs) x 6tin. high. 
Weight 23 lb. 
10/15 watt Amplifier with built-in mixers. 
30/50 watt Amplifier with built-in mixers. 
2 x 5-way stereo mixers with outputs for echo chambers, etc, 


Full details and prices on request. 


VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, S.W.19 


Telephone: LiBerty 2814 and 6242-3-4 Telegrams: ‘‘ Vortexion London S.W.19 ”’ 
——— srr sseismne ureininnniemeenmnmemmemmanmenmenememmeennimmaeesiemmememmmnen! 
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SEMICONDUCTORS 


IMMENSE RANGE-IMMEDIATE DELIVERY 


-MULLARD LIMITED 
S.G.S. FAIRCHILD LIMITED 


INTERNATIONAL RECTIFIER CO.(G.B.) LIMITED 


A Products List covering the Complete Range of Electronic Componénts Stocked by SASCO Available Upon Requesi 


STEWART AERONAUTICAL SUPPLY CO. LTD. 


P.O. Box 20: Gatwick Road Crawley: Sussex: Tel: Crawley 28700 


Telex No.:; 87131 : Cables: SASCO, Crawley, Telex. 


10W W—110 FOR FURTHER DETAILS. 
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SMALL-SCALE 


printed boards 


ordinates set up on the x and y key 
decades with an accuracy of 
+0.25%. Suppressed zero and 
scale expansion permits optimum 
scaling of the graph and both posi- 


tive and negative values can be, 


plotted. The price of the new key- 
board is £93, 
10WW 312 for further details 


Printed Boards 


production of 
printed circuit panels is being under- 
taken by J.E.S. Printed Circuits, 
Llangefni, Anglesey. At present, 
available include 
those suitable for the construction 
of recent Wireless World designs. 
10WW 313 for further details 


Oscilloscope Camera 


HIGH-SPEED transients or repeti- 
tive waveforms are equally easy to 
record with the A.B.C. oscilloscope 
camera produced jointly by Avo and 


H 


f 


A 
A.B.C. oscilloscope 
camera available in the 
U.K. from Avo. 
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Digital keyboard 
<q Mode! KI (Scientific 
Furnishings). 


Beattie~-Coleman, The camera is avail- 
able with the Polaroid “ flat-pack ” 
back or with roll-film back. The stan- 
dard lens is an f1.9 75mm .Oscillo 
Raptar but f1.2 or f4.5 types can be 
supplied. Accessories available enable 
written information to be photo- 
graphed on to each oscillogram and 
enable the camera to be used for 
“ off-scope ” photography. 

TOWW 314 for further details 


Capacitor Blocks 


BLOCKS of capacitors, intended 
mainly for delay-line construction, 


are announced by Johnson, Matthey _ 
and Company. The capacitors used 


in the blocks are of identical con- 
struction to those in the Silver Star 
range of precision  silvered-mica 
capacitors. Each block consists of an 
encapsulated epoxy moulding con- 
taining a number of capacitors. The 
capacitors are earthed on one side to 
a common lead. A typical block 
measuring 3%X0.45X0.2in contains 


A JES printed circuit. 


Capacitor blocks 
produced by 
Johnson Matthey 
for delay-line 
applications. 


23 capacitors each 22 pF in value. 


In this particular size the individual 


components can have capacitance 
values of up to 200 pF and are rated 
at 150 V. Other block sizes with 
different numbers of capacitors (and 
values) can be produced. 

10WW 315 for further details 


Stabilized Power Units 


THE Type KB series of stabilized 
power units produced by Newton 
Brothers, Derby, provide supplies 
from 15 V (200mA) to 40V (1 A). 
Six types are available and all 
models have current-limit control and 
short-circuit protection facilities. 
The output voltage is continuously 
adjustable by means of a high-resolu- 
tion potentiometer, but some instru- 
ments in the series are provided 
with 3- or 10-turn Helipots. The 


ripple present is quoted as 0.3mV 
for the cheapest power supply Type 
KB1502 and 0.1 mV for the Type 


The circuit is that of the Wireless World 
wide-band oscilioscope amplifier 
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A 


Model G34 sine and square wave 
generator (Paco Electronics). 


John Fluke Model 840A 
electronic galvanometer. 


KB4010SD. ‘The voltage regulation 
is better than 0.0196 in the case of 
the KB1510SD, 3103SD and 4010SD 
power supplies and 0.1% for Types 
KB1502, 3003. and 2002-2. 

“4OWW 316 for further details 


S.S.B. Transceiver 


THE Model Ray-1128 single side- 
band transceiver manufactured by 
Raytheon and available from Cossor 
Communications Co., Harlow, Essex, 
offers a choice of four crystal-control- 
led channels in the 1.6 to 16 Mc/s 
range. The equipment, which weighs 
34 ]b, can be powered from a mains 
supply or, with a converter, from a 
12V car battery. The front panel 
carries an S-meter as well as s.s.b./ 
a.m. switch, volume control, upper/ 
lower sideband selector and channel 
selector switch. Other features include 
automatic level control in the trans- 
mitter and automatic gain control in 
the receiver. 

1OWW 317 for further details 


Electronic Galvanometer 


A SOLID-STATE instrument, the 
Model 840A electronic galvanometer, 
manufactured by. John Fluke, is 
available in the U.K. from Livings- 
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Power supply Type KBIS5IO 
manufactured by Newton Derby. 


< 


Raytheon Model Ray-!128 single 
side-band receiver. 
: > 


ton Laboratories. Suitable for null- 
detector applications, the instrument 
has a current sensitivity of 2x 10-°A 
per scale division and a power 
sensitivity of 8x10-'° W per divi- 
sion. The full-scale ranges of this 
centre-zero equipment are 30—0— 
30, 300—0—300 and 3,000—0— 
3,000 nA (10-°A). The input im- 
pedance on all ranges is 1802, and 
the input isolation from the chassis 
is greater than 10°02. The equip- 
ment is battery powered and pro- 
tected against overloads up to 10 mA, 
The cost is £78. 


10WW 318 for further details 


Wide-range Generator 


THE Paco Type G.34 generator pro- 
duces sine waves over the range 7c/s 
to 750kc/s and square waves from 
7c/s to 300kc/s. Distortion is less 
than 0.3% from 20c/s to 20kc/s and 
the output remains flat (within dB) 
from 120c/s to 120kc/s and within 
1dB to 750kc/s. Sine waves from 
0 to 10V (6002) can be produced 
and square wave amplitudes, at no 
load, can be adjusted to 20V_ peak- 
to-peak. The rise time is quoted as 
less than lusec. The output level is 
controlled by an attenuator with 
~ three 20dB steps and a fine adjust- 


Amplivox throat microphone Type 
X.13761. 


ment. 
tained from KLB Electric, White- 
horse Road, Croydon, Surrey, at a 
cost of £40 7s assembled or £38 5s 
in kit. form. 

10WW 319 for further details 


Throat. Microphone 


AMPLIVOX (Wembley, Middx), 
have completed the design of a mini- 
ature throat microphone in collabora- 
tion with R.A.E. Farnborough. The 
microphone is intended primarily 
for military use in high noise level 
aircraft, ground servicing applica- 
tions and wherever external , noise 
levels affect communications. Two 
small magnetic capsules are con- 
tained in a moulded Neoprene con- 
nector 
studs for easy attachment of the 
elastic neckband. The assembly is 
tropicalized and connectors are 
available to provide series or parallel 
wiring with 300 or 75Q impedance. 
10WW 320 for further details 


Magnetizing Equipment 

FIVE new magnetizers are an- 
nounced by Hirst Electronic, Craw- 
ley, Sussex. Designated Types 
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The instrument may be ob- | 


assembly with. two press — 


Riera 


_ all magnetizing applications. 


MC2-6, the range caters for nearly 
Type 
MC2 is a medium-power instru- 
ment with two outputs, 215 W/sec 
at 900V and 54W/sec at 450V. 
This unit is intended for energizing 
medium-sized magnets as used in 
meters and loudspeakers, etc. Type 
MC3, a low-voltage magnetizer, is 
intended for use in laboratories and 


_ repair shops where precise output 


contro] is required. Types MC4, 5 


and 6 are floor-standing, high-capa- 


‘city units for large magnets. 


’ 


4 


ry 


i“ 


Mag- 
nets of barium ferrite, Magnadur 


- and Triconal can be energized with 


these instruments. A large number 
of jigs for specialized applications 


are available, 


TOWW 321 for further details 


Carbon-film Potentiometer 


__ THE Ferranti (Holinwood, Lancs.) 


range of precision potentiometers has 
been increased by the introduction 
of carbon-film potentiometers. The 
resistance range of the new com- 
ponents is from 1kQ to 300k and 
the power rating is 2W at 70°C. 
The temperature range within which 


Solid-state 


A 
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counter type TF2401 (Marconi Instruments) 


the potentiometers can be used is 
—40 to +100°C., 

The use of a low-pressure wiper 
system employing precious metal 
alloy multiple contacts ensures low 
torque and a contact resistance of 
approximately 1% of the total resist- 
ance value, 

At present, only linear 
loading-correction laws are available, 
but other functions will shortly be 
introduced. 
1OWW 322 for further details 


Electronic Counter 


THE solid-state counter Type 
TF2401 (Marconi Instruments) com- 
prises a basic instrument into which 
plugs a frequency range unit and a 
function unit. The former unit de- 
termines the maximum frequency 
which may be measured and the 
latter the type of measurement. At 
present the units available permit 
the instrument to be used for fre- 
quency, period, multi-period, time- 
interval and frequency-ratio measure- 
ments. Direct counting up to 
50 Mc/s only is permitted at present, 
but a 500Mc/s converter is also 


Hirst MC2 magnet -charger 
with assembled loudspeaker 
magnet in Type J5 charging 
fixture. 


<q ~ 


Potentiometers from the Fer- 
ranti carbon-film range. 


and 


> 
Model 300 ‘‘Porta- 
metric voltmeter 
bridge.” 


> 


available. The readout consists of 
an 8-digit display. The counter can 
also be used as a time-interval gen- 
erator providing pulses from 0.01 c/s 
to 1 Mc/s in decade steps. 
10WW 323 for further details 


Measuring Instrument 


THE Model 300 “Portametric volt- 
meter bridge,” manufactured _ by 
Electro Scientific Industries, com- 
bines in one instrument a differential 
voltmeter (with 5-digit resolution), an 
eight-range ammeter and a Kelvin 
resistance bridge for two-, three- or 
four-terminal resistance... measure; 
ment. The basic accuracy of “the 
equipment is nominally +0.02% of 
reading, and direct-voltage measure- 
ments may be made from 0 to 511.1V 
in 5 ranges, Current measurements 


-can be made ‘from 0 to 5.111A. 


Other features include a detector 
sensitivity of 5uV and a long-term 
stability of +5yuV. The instrument 
is battery powered. Costing £308, 
exclusive of duty, the equipment: is 
available from Livingston Labora- 
tories. 

10WW 324 for further details 
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NEWS. 
FROM 
INDUSTRY 


Television Set Despatches.— 
According to figures issued by the 
British Radio Equipment Manufac- 
turers’ Association nearly half a mil- 
lion television receivers (498,000) were 
despatched to the home trade during 
the first quarter of this year, an in- 
crease of 37% over the same period 
last year and 68% over that in 1962. 
Radiogram despatches for the same 
period at 72,000 were 23% higher 
than the previous year, whilst radio 
receiver despatches of 486,000 show 
a drop of 19% when compared with 
1963. . These estimates are net 
figures of deliveries by manufac- 
turers to the home trade and include 
-_ those supplied to the specialist ren- 
tal and relay companies. 


Elliott-Automation Ltd. has re- 
ceived a contract to supply the basic 
communications system for the Army 
Light Helicopter being delivered’ to 
the Ministry of Aviation by West- 
land Aircraft Ltd. The contract 
calls for 150 sets of aircraft equip- 
ment, each of which will include the 
AN/ARC-44  frequency-modulated 


v.h.f. transceiver and AN/ARA-31 © 


direction finder. 


Decca Radar Ltd. has received a 
substantial order from the Royal 
Navy for true motion radar presen- 
tation equipment. It will be fitted 
to the standard surface radar in cur- 
rent service in the fleet. 


The flight deck of one of the Vickers VC 10 aircraft, which 
entered service with the British Overseas Airways Corporation 
earlier this year. She carries quite an impressive range of com- 
munications and navigational equipment, including the latest 
version of the Marconi Doppler Navigator, Type AD 560, which 
Other Marconi equipment 
includes v.h.f. communications gear, V.O.R. navigation system, 
I.L.S., automatic direction finder, teleprinter receiver, selective 
calling equipment, and a notch aerial tuning unit for use with 
the Collins Type 6185-1 h.f. transceiver. The aircraft's weather 
radar was supplied by Ekco, its transponder by Cossor, and 
Distance Measuring Equipment by R.C.A.(G.B.). The intercom 
and public address systems were provided by Ultra. 


requires no ground-based aids. 
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- Racal Electronics Ltd., of Brack- 
nell, Berks., -is forming a» North 


American subsidiary company with- 


factories in Canada and in the 
United States. Mr. R. F. Brown, 
Racal’s 43-year-old chairman, stated 
that it is his company’s aim to start 
production of its better known pro- 
ducts in N. America by the autumn. 
He also said that Racal is entering 
the television field for the first time. 
Under a licence agreement, cur- 
rently being arranged with Rohde & 
Schwarz, the company intends to 
manufacture television transmitting 
aerial systems. 


£250,000 Marconi Microwave 
Contract—The Marconi Company 
has provided British Railways with 
a microwave system linking York, 
Darlington and Newcastle, a dis- 
tance of 75 miles. The system, 
which has now been installed, has 
a capacity of 300 telephone circuits 
although only 159 will be used 
initially. The radio equipment, which 
operates at 7,500 Mc/s, was manu- 
factured by Marconi Italiana and 
the carrier channelling equipment by 
the Automatic Telephone and Elec- 
tric Company. 


Transitron Electronic Ltd., the 
British marketing organization for 
the American parent Transitron 
Electronic Corporation of Wakefield, 
Mass., has announced that it is to 
set up a plant for the manufacture of 
semiconductors in the United King- 
dom. The location of .the new 
premises is not yet known. The com- 
pany’s sales organization at present 
operates from Bilton House, Ux- 
bridge Road, London, W.5. 


Research Extension.—A 
£250,000 extension to 
Telecommunication Laboratories in 
Harlow, Essex, was opened in May. 
This new wing to the main research 
laboratories, which were opened four 
years ago and house 500 staff, will 
provide accommodation space for 
another 100. 


new 


Standard - 


E.E.V. Tubes to be made in U.S.A. 


—As a result of:a reciprocal agree- 
‘ment between the English. Electric 


Valve Company and C.S.F. of France, 
E.E.V. tubes may be manufactured - 
in the United States through the 
C.S.F. subsidiary Warnecke Electron 
Tubes Inc., Chicago. 


C.S.F. Agreement.—Controls and 
Communications Ltd. have, through 
one of their subsidiary companies, 
signed a licensing agreement with. 
Compagnie Générale de Télégraphie 
Sans Fil for the manufacturing rights 
of ‘the C.S.F. range: of u.h.f. fixed 
and mobile equipment in England. 


It is understood that the subsidiary 


British Communications Corpora- 
tion will manufacture and market — 
this equipment in the United King- 
dom and in most of the Common- 
wealth countries. 


Rediffusion Ltd. has been 
awarded a £75,000 long-term con- 
tract to install and maintain a system, 
providing wired radio and television, 
closed-circuit television, background 
music and public address, at the 
Europa Hotel, Grosvenor Square, 
London. Each of the 300 bedrooms 
is to be fitted with a 19 in television’ 
receiver. i 


A.P.T. Electronic Industries Ltd., 
of Byfleet, Surrey, has received an 
order from the Swedish Standard 
Radio and Telephone Company for 
£53,000 worth of transistorized 
power supply units. This 1s a repeat 
order and follows earlier orders total- 
ling £35,000. : 


A mobile satellite communications 
station, comprising a 30-foot van and 
three trailer units, has been set up 
in Spain by the International Tele- 
phone and Telegraph Corporation, of 
the U.S.A. The van houses the 
bulk of the electronic equipment, in- 
cluding a 10 kW transmitter and com- 
plementary receiver, and the three 
trailers carry sections of a 30-foot dia- 
meter, dish-shaped aerial. 
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Associated Electrical Industries 
Ltd. has received an order, valued 
at £250,000, to supply and install ter- 
minal equipment for the first phase 
of SEACOM, the South East Asia 
section of the Commonwealth tele- 
phone cable. 


Union Carbide Form New Divi- 
sion.—In readiness to exploit a num- 
ber of projects currently under 
development by the Union Carbide 
Corporation, of America, the British 
subsidiary company has formed an 
engineering products division. This 
new division has absorbed the Kemet 


division and the Alloys division, and | 


is responsible for marketing the com- 
pany’s range of electronic products. 
This includes tantalum capacitors, 
laser and maser crystals and laser 
units, as well as their range of cryo- 
genic equipment. 


Telefunken, to adjust its financial 
year to that of its parent, A.E.G., 
had a “year” of only nine months 
in 1963. Reporting on the results 
the company states that sales for the 
nine months to 31st December were 
DM760,000,000 compared with 
1DM572,000,000 for the correspond- 
ing period in 1962. 
was DM17,300,0@0, oyer £1,500,000. 


The net consolidated profit of the 
Ever Ready Company for the year 
ended 29th February, 
charges, including 
£1,959,003; amounted to. £2,244,817. 


This is an increase of £295,216 on/| 


the previous year’s result. 


Perdio Electronics’ financial state- 
ment for the year ended 2nd February 


The net profit | 


after all | 
taxation of | 


shows a group loss of £70,313. In| 


the previous financial year Perdio 
made a group pre-tax profit of 
£209,028. 


Reddifitters Ltd. has been formed 
by E. A. Pell and G. L. Boston to 
specialize in the design and manu- 
facture of electrical, electro-mech- 
anical and electronic control, and 
communication equipment. The 
company will operate from 8a, Ainger 
Road, London, N.W.3. 


A jointly owned Anglo-American 
company, based in the United States, 
has been formed by the British 
Derritron Electronics Group and the 
Aero Geo’ Astro Corporation of 
America to specialize in the manu- 


“facture of equipment for use in the | 


environmental testing field. Cdr. 
V. G. P. Weake, Derritron’s chair- 
man, said the new company is to be 
- known as AGA-Derritron and has 
an authorized capital of one million 
dollars. 

(Continued on page 372) 
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NEW MINIATURE 
LIST NO.K. 448 


LIST NO. D.917/ COLOUR 


MATT BLACK 
LIST NO. K. 482-484 


NEW MOULDED 


LIST NO, SM.315/TERM/ PD 


LIST NOS. F.296 & F297 


MANUFACTURERS AND SUPPLIERS OF RADIO 
AND ELECTRONIC COMPONENTS TO 
MINISTRY OF WORKS 
MINISTRY OF AVIATION 
MINISTRY OF SUPPLY 
RESEARCH ESTABLISHMENTS 
UMCA.E.A. 


10W W—111 FOR FURTHER DETAILS. 


ADMIRALTY 


WAR OFFICE 

AIR MINISTRY 
HOME OFFICE 
CROWN AGENTS 


THE HOUSE OF BULGIN 


AT YOUR SERVICE 


ENGRAVED KNOBS & DIALS 
Many new items in this group! Many new stock- 
engravings, many new “specials” for discerning 
individual customers. And many new Knobs/Dials, 
as well! Apparatus of repute uses Bulgin Knobs 
and Dials exclusively, and with appropriate engrav- 
ings. K.448 is mint new, as illustrated. 


SIGNAL LAMPS 
Many new Signal Lights! New rectangular forms— 
both neon and filamentary; high or low voltage. 
Brilliant, prismed and facetted, jewel fronts, in heat- 
resisting shatter-resisting plastic; glass alternatives 
also, in many versions. Newest is D.917, illustrated, 
E.5 (L.E.S.)-socketed. 


CONTROL KNOBS 
Many new Control Knobs in the Bulgin range! A 
vast selection. New shapes and finishes include 
pointer types with flat “satin silver” non-tarnish 
inserts, stay attractive for years. And, the new satin- 
matt black moulded finish—exclusive feature. K482/ 
K.483/K.484 are three companion sizes, for tin. shafts. 


LEGEND INDICATORS 
New Message Lights, for every use—domestic, pro- 
fessional, trade; in equipment appliances, buildings, 
Laboratories, etc. Messages either “secret until lit ” 
or “‘ always seen ”’; for mains, new brilliant neon light 
red OR long-life GREEN. Long life, individual 
messages, handsome bezels, easy fixing. 


SWITCHES 
Many new additions to the wast range of Bulgin 
Miniature Mains Toggle Switches! All models now 
duplicated in moulded phenolic bodies, at cheaper 
prices with same (or better) long, reliable, life. Pear- 
dollies or Ball. Terminals or Tags. S.P. & D-P., 
M.-B. & C.-O., 1A to 10A. Biggest Range, and Best. 


FUSES & FUSEHOLDERS 
Last and not least, many new Fuses and Holders 
(and still more to come!). Illustrated, newest moulded 
S.P. Panel-fixing Holders, for #,in. x 3in. and 5 mm. xX 
20 mm. Fuse-Links, carrying from 60mA to 3-0A 
for up to 250V circuits. 


OVER 10,000 VARIETIES OF COMPONENTS 


A. F. BULGIN & CO. LTD., 
Bye Pass Rd., Barking, Essex. 


B.B.C. 
G.P.O. 
LTA. 
N.P.L. 
D.S.LR. 


Tel: RIPpleway 5588 (12 lines) 
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The Greibach Instrument Cor- 
poration, of New Rochelle, U.S.A., 
who manufactures precision electrical 
measurement and indicating instru- 
ments, has appointed the instru- 
ments division of Claude Lyons Ltd. 
to act as its U.K. representative. 
Claude Lyons head office is at 76 
Old Hall Street, Liverpool, 3., Its 
southern offices are in Hoddesdon, 
Herts. 


A.E.J. Computer Centre.—Asso- 


ciated Electrical Industries Ltd. has 
opened a computer processing centre 
at its London headquarters, 33 
Grosvenor Place, S.W.1. The new 
service is known as Dataline and is 
staffed by over 60 specialists. It can 
process either punched paper tape 
or punched cards, : 


An order for thirty-five automatic | 
has been - 


7kW h.f. transmitters 
placed with Standard Telephones 
and Cables Ltd. by the Navy. De- 
partment of the Ministry of Defence. 
These will be used to improve long- 
distance communications between 
Admiralty stations» at home and 
abroad. ; 


Ruby Laser Rangefinder.—The 
Hughes Aircraft Company, of Cali- 
fornia, has signed a licensing agree- 
ment with Barr & Stroud Ltd., of 
Glasgow, under which the British 
firm will develop and manufacture 
the Hughes ruby laser rangefinder to 
meet British requirements. 


Marconi ‘‘Raymarc’’ radar, recently introduced, uses transistors 
is 20kW, giving a range of up to 36 miles. Particularly neat is t 
with the two handrails, and also the hinged and removable side pannels carrying sub-assemblies. 


s 


, transmitters Pye are 


7 


This is the first of 
twelve u.h.f. 25kW 


building for the 
B.B.C.’s new tele- 
vision programme. 
The total cost of 
these 625-line trans- 
mitters is about 
£600,000. 


& 


Daven, of Livington, New Jersey, 
whose products include precision 
wire-wound resistors, switches and 


attenuators, have appointed Ultra 


Electronics (Components) Ltd., of 
Industrial Estate, Long Drive, 
Greenford, Middx., their sole U.K. 
representative. ; 


Semitron Ltd., of Cricklade, Wilts., 
recently formed’ by K. J. H. Adams, 
C. G. Howard and J. F. W. Sweet 
to produce specialized semiconductor 
devices, has put on the market a 
range of field effect transistors. 


Fidelity Radio Ltd. has moved 
from 11 Blechynden Street to 6 Olaf 
Street, London, W.11. The tele- 
phone number is—PARk 0131. 


the 


of 

Danish L & H “ Signalmaster” f.m. 
tuner, which has a built-in pre- 
amplifier, are Britimpex Ltd., of 16 
Great Russell Street, London, W.C.1. 


The sole distributors 


Elcom (Northampton) Ltd. has 
moved into new premises within the 
same industrial estate off Weedon 
Road, Northampton. - The new 
premises, which cover 50,000 sq ft, 
are approximately three times the 
size of the previous plant. : 


Brush Clevite, of Hythe, has begun 


building new headquarters on the 
outskirts — of 
Thornhill. The headquarters 
provide a factory, laboratory 
offices with an immediate floor 
of 45,000 sq ft. 


will 
and 
area 


throughout the | 2in display and. the inverter units. Peak power 
he arrangement of thum-operated push button controls parallel 


The price ex works is £985. 
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NOW... 


another milestone 


in audio: 
engineering © 
BY 


Be ee a ae 


liandtutsetl \NTEGRATED AMPLIFIER 


Dimensions: I3ins. x 4tins. x Yins. deep. Weight: l4lbs. Price £49 10s 0d. 


... superb styling, faultless performance and a breakthrough 
in price and reliability by LEAK . . . the First Name in High Fidelity 


Reprinted from ‘‘ WIRELESS WORLD ”’ Editorial May 1963 ‘‘.. . Last autumn, during his presidential 
address to the British Sound Recording Association, H. J. Leak demonstrated a prototype high-quality 
transistor amplifier which gave results indistinguishable from those of his valve amplifiers . . .”’ 
‘* People sometimes ask why there is any necessity’to change to transistors. The elimination of the 
output transformer is, in our view, sufficient reason now that solutions of the problem of linearity in 
the response of the rest of the transistor circuit have been found. As additional bonuses we get smaller 
size, cooler running and the prospect of longer life.”’ 


Compared with its equivalent valve amplifier the ‘“‘Stereo 30”’ gives results which 
€ are indistinguishable and it offers these important advantages: 


@ It is 48% of the weight. @ It has greater reliability (estimated to be 500% better) 
@ It is 43%, of the size. because the heat rise within the case is negligible (12°F) 
@ It is 89%, of the price. and because the maximum voltage is less than 50. 


How can the valve possibly survive in view of the above comparisons? 


H. J. LEAK & CO., LTD. 
L FE AX KF | pune poap, westway FACTORY ESTATE, LOKDON, W.3. 


Write now for fully illustrated brochure. 


Telephone: SHEpherds Bush 1173 ~ Telegrams: Sinuso/cai Ealux, London 
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ACTUAL SIZE 


SINCLAIR MICRO- 6 -the world ’s smallest radio 


When you have built this wonderful set, you will find it your 
constant companion everywhere—indoors and out—in car, 
bus, train—wherever you want to listen. Its power is such 


SIZE 12” x 1,3,” x 4” that it ensures good reception under the severest operating 

conditions, yet it is so small that you can wear your Micro-6 

@ ; - like a wrist-watch! Tuning covers the entire medium wave- 

COVERS M.W. BAND band with bandspread over the higher frequency end to 

eee ensure better separation of Luxembourg, Continental 

& and other stations. Listening is by means of the lightweight 

high quality earpiece provided (except when you want to 

WEIGHS LESS THAN 1foz. use the set with the TR750 and a loudspeaker). The earpiece 

i switches the Micro-6 on when plugging it in. THE SET ISSO 

sued Saeed ok WELL DESIGNED AND THEINGTRUCTIONS SO CLEAR 
CONTAINED BATTERIES THAT ANYONE CAN BUILD THE MICRO-6 AND HAVE / 

AND AERIAL IT WORKING IN A SINGLE EVENING. All parts including 

earpiece and instructions come to 


Mallory Mercury Cell Type ZM.312 (2 required)—I/II each. 


SINCLAIR TR750 
POWER AMPLIFIER 


MAKES A CAR RADIO OF YOUR MICRO-6 


This outstandingly successful power amplifier builds on to 4 printed circu 
board 2in. xX 2in. and includes its own volume control with on-off switcht 
The TR750 is primarily intended to provide powerful loudspeaker reproduction. 
from the Sinclair Micro-6 or Slimline receivers, thus enabling owners of these 
sets to use them also fer car radios, loudspeaker portables or domestic radios. 
Amongst many other useful applications, the TR750 makes an excellent record 
reproducer used singly for mono or obaired for stereo. 

Frequency response -+1dB from 30 to 20,000 c/s. Transformerless O.P. of 750 
milliwatts for 10 mV. input into 2 K ohms, using standard 25-35 ohm. speakers. 
Operates from 9-12 volt supply. 


All parts inc. MAT and d : " 
Maganagain Transistors 39/6 pasate (or mineas 45 /- 


and instructions come to 


Supplied with plug for connecting to Micro-6 and Slimline. 


SINCLAIR Pee LTD., 69, HISTON ROAD, CANE Oe Phone 53965 


10W W—113 FOR FURTHER DETAILS. 
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aSsterpieces 


TRANSISTORISED DESIGNS FOR CONSTRUCTORS 


see a SINCLAIR ‘GOLDEN’ 
[ase Hee" Ho enough to | M.A.T. TRANSISTORS 


wear on MAT 100 Highgainlowlevel _............ 7/9 


‘ A MAT 101 Extra high gain, low-level......... 8/6 
the wrist MAT 120 High gain, medium and high 

leVeli cites ti’ dione 1 OE Sas 79 
| MAT 121 Extra high gain, medium. and 


high fevel ...:..... ion sane Wades 8/6 
ADT 140 For FM, TV, VHF and UHF  15/- 


6-STAGE POWER & SELECTIVITY 


Micro-Alloy Transistors are used in a completely 
new circuit in the Micro 6 as follows: Two stages 
of R:F. amplification double-diode detector, 
high-gain 3-stage A.F. amplifier. Powerful A.G.C. 
ensures fade-free reception from. the most 
distant stations tuned in. Everything including 
batteries -is contained within the tiny. case. 
Selectivity: is of a very high order, and quality 
outstandingly good. 


SINCLAIR ‘MAGNAGAIN’ 
POWER 
TRANSISTOR 


With power handling capacity 


_up to 30 watts, the gain and 
performance of this Sinclair = 
special is far better than any- 


CHASSIS i . 
vew _, (Pee WEAR IT LIKE 
: A WRIST WATCH 


thing comparable in its class 
The “‘ Transrista’’ strap has- been 
made specially to enable the Micro-6 
to be worn and used on the wrist. 


THE WORLD’S SMALLEST 
ore (eas outa a, 7/6 BATTTERY 


quired to move it. In black or grey 


nylon, strongly made. The Mallory Mercury 


Cell. Type ZM312 or 
RM312 at 1/11d. (2 are 


FULL SERVICE FACILITIES AVAILABLE TO ALL SINCLAIR CUSTOMERS) ued in the Micro-6), 


- pee peUr ee only i in. x 
SINCLAIR MICRO-AMP Heri ts onc of at 5 16 
SINCLAIR =| “*°5 "Si RUDIS“Anecirice *? PAN 


Frequency response from 30 to 50,000 3 | M PORTANT BOO KS 
e/s. + 1 dB. power gain 60 dB | 
i | C RO (1,000,000 times). Is an invaluable 


seotge ste taaos ot tiekeenstoet” t- FOR © THE: CONSTRUGIOR 


With MATS, micro-miniature quality | ‘ ‘. P . 3 
components, printed circuit board, GENERAL—‘*‘ 22 Tested Circuits using Micro-Alloy 5/6 


Aa instracti ‘lai sine Wrangisters 2): Post leu.) ie) ht sas onze eee 
Sie eh “Diekus etmlcrorradio SHORT WAVES—‘‘ Tested Short Wave Receivers. 5 /6 
This invaluable device receivers and A.M. or F Using MATs.”? Post free ........... 
provides. a simpler ine bei transmitters, microphones, 28/6 pe: ee nn Tested Superhet 
ihe 3d. : ireuits for Short wave Communication Receivers. 
pighiy jeMicient) (and pie core eee using: MATS,?>~ Post) frees iains wean ee ie oes § 6 


economical way to 


trace faults. Two S LI Ni LI N E if j C RQ Es R EC FIVE R THREE BOOKS ORDERED TOGETHER...... 16/6 
Micro-Alloy. Tran” SMALLEST AND 
sistors (MATs) are MOST EFFICIENT THE EXTRA-EASY TO BUILD SET 
used. Generates and - ies bs 
injects a signal at a Parts come to pee aig 1D- x Ape x oo and takes U N 1QU E Sl NCLAI = 4 
frequency on total cost of aad Ley ig ty . ao ov er ie “ees g { 
1 kc/s to 30 Mc/s medium wave band with great power anc = 
, ; selectivity and is exceptionally easy to build. x ARA T 
Size ljin. x lin. x 27/6 With MAT transistors, lightweight earpiece, 52 i 
in. plus probe. A 6d. royal blue and gold case, and easy to follow oF | 
battery will last about Ready built & tested instructions. Particularly useful for newcomers , Whatever you buy from Sinclair Radionics 
Rienoutha: 32/6 to transistor building. . 


| is sold to you on a complete satisfaction or 


_All parts inc. case . 
anid aarviete Gonae io 49/6 eee de Ph a Sees Subject to goods 
eing returned as received. 


If you do not wish to cut the coupon from this page, please mention ‘‘ Wireless World,’ July, when ordering. 
i el mTOR tae ACETYL OO RECT SNC RCU ATE RMRR IDOE Ecol 


To SINCLAIR RADIONICS LTD., 69 HISTON ROAD, CAMBRIDGE 


Please send items detailed below:— f£ S. d. | 


TOTAL £ 


for which I enclose CASH/CHEQUE/MONEY ORDER $I eewn eee n cent eens erence ne cette eetne eters eee eneteneeeeeeeneeneens WW7I 
ECR GOERS BSGTS SOF GO RTE WV) GOUT NOES) QOS! OGG GREED EEE GERD SN Cree EEN) SURG RIO AGA) MEU RGAETH GES Ge oe 
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DEPENDABLE! ACCURATE! SIMPLE! 


Capacitor Analyser & Resistance Bridge 


F. C. ROBINSON & PARTNERS LTD. 


Specialists in Electronic Equipment and Instrumentation 


Works & Northern Sales Southern Sales & Export 
COUNCILLOR LANE, CHEADLE DAVIES HOUSE, 181 ARTHUR RD. 
CHESHIRE i WIMBLEDON, LONDON S.W.19. 
Telephone: GATley 6611 (3 lines) Telephone. W/Mbledon 6386 


TRANSFORMERS 


Return of Post Service — 
MAINS TRANSFORMERS 
INTERLEAVED & IMPREGNATED — _ FULLY SHROUDED 

COLOUR CODED FLYING LEADS ; 
Primaries.0-200-220-240 v. 50.c/s. ; | 
250 + 250v. 100 m/A. 6.3 v.34amps. 6.3 v. | amp. 19/- 


Qo CHART 
SPEEDS 
From %” to 450” 
per hour on all 


SPEEDS 
WITH ONE 
MOTOR 


With any one 


Models available 
to record A.C. 
and D.C, current 


drive motor 11 jf analog (galvano- | ang voltage and E.S. 250 250v.60m/A.  6.3v.3amps. 5v.2amps. [8/6 
cifforent eben. Bm moter recordete |< temperature. ES. 250 ..250v.100m/A. 6.3v.4amps.. 5v.3amps.  25/- 
able by means of E.S. 250 + 250 v. 70 m/A. 6.3 v.2amps. 5 ¥.2 amps. fé/— 
rapidly inter” #A.C.orD.C.| INSIDE, 250 + 250 v. 100 miA. «636 2 v. Lamp, — §9/6 
boxes. CHARGE A | 
ie adi OUTSIDE 0-3.5.9-17 v. JA. I /=. | 
art drive Th ecord 0-3.5-9-I17 v. 2A. 13/-. | = 
BELOW SEA f rowered by svn: | may be easily 0-210-220-240 v. 50 c/s. 0.3.5.9-17 v. 4A. ae 
LEVEL ; of any standard sipetah leche 0-9-17 v. 6A, 21/-. 
LO teRene Trequency or D.C. safely used in all AUTO TRANSFO MERS | 
Performance @ motors which | weather con- GO. watts 0-110-200-220-240" Vizsc ccs) esta: trees semen mae ameter 12/- 
changes in M@ Shiliwatts or | ditions including 75 watts 0-1 10-200-220-240 V.........ccccceecnsnnsenneeresseeeenenntnee 15/— 
atmospheric Bf power. high humidity. 150 watts 0-1 10-200-220-240 Va Bere La seaeah pee 21/- 
LOW VOLTAGE 
0-2-3-4-5-6-8-9-10-12-15-18-20-24-30 yolts at 2aMPS ...2.-..-reeeeee 25/- 
NO INK| LARGE {EXPERT | BELOW ZERO 0-2.3-4-5.6-8-9-10-12-15-18-20-24-30 volts at 3 amps . = 


Smooth high i 63 v.2 . 63. 14 =<) 2-v;-l-ampinaeseeee ee 
ae oper ADVICE| ,.'0 160 Dames: INSTRUMENT TRANSFORMER 
duced without Our meprese nts racy maintained 220-240 y. 45 m/A. 6.3 v. 1.5 amps. 12/6 © : 


atives wil 
readily advise 
you on any 
application. 


RE-ROLL or TEAR OFF 


; the need for ink, 
heated stylus or 
voltage sensitive 
paper, 


ROUGH 


At 1” per hour a 
standard chart 
roll lasts a full 
month. 


over a wide range 
of ambient 
temperatures, 


OUTPUT TRANSFORMERS 
Standard Pentode 5,000Q2 to 30 5/6 
Standard Pentode 7,000 to 30 5/6 
FILAMENT TRANSFORMERS 


LOW The chart is rewound inside the unit 6.3 Ve Ved Ae ceceeeeeeseesseseeees 5/6 
USAG Ee or in the tear off type it feeds out of G30 UNS ites avecesccme ane meee 7/- 
the recorder and may be torn off as 6 VS Aa ee aaa 8/- 


required. 


COST 


PRICES 
FROM 


£53 


This precision 
instrument is 
housed in a 
rugged die cast 
aluminium case. 
Tough, dépend- 
able it will give ~j 
years of faithful 
service under the 
most adverse 
conditions. 


+ WAVE TRANSFORMERS 

0-220-240 v. Primaries. 

250 v. 60 mA. 6.3 v..2 amps.. 11/6: 

250 v. 60 m/A. 6.3 v. 3 amps. 14/- 

250 v. 60 m/A. 6.3 v. 4 amps. 17/- 

Terms cash with order. 

Packing and Postage 3/- each item. 

Hours of Business Mon. to Fri. 9 to 6. Sat. 9 to 4. : 
Transformers Constructed to Gustomers’ Specifications 


eee”) | OLYMPIC ranio components up. 


Tel: Brighton 66271 224 HORNSEY RD., LONDON, N.7. Tel: NOR 2914 
40W W—116 FOR FURTHER DETAILS, ' 40W W—117 FOR FURTHER DETAILS. 


The only al-inTV.tegter 


Pe ees ek ee ee ee Oe 


A DIVISION OF 


in 
PORTABLE - 
UNITS or for 
PANEL MOUNT 


write or phone for 


CATALOGUE soujentdblicabes 


fame See eee Re mek Oe SS oe) ee oe oe ee ee ee Ses ee GS OS EO 


THE AIRMEC TELEVET TYPE 259 is the ONLY complete Television Tester — 
it has every facility for thoroughly checking, repairing, overhauling and aligning TV 
sets. It covers Bands 1 and 111, crystal calibration. Can be used with AC/DC type 
sets. Completely portable. Incorporates: Wobbulator - AM or CW Signal Generator - 
Pattern Generator - Audio Oscillator. AC and DC (including EHT) voltage measur- 
ing facilities - Line transformer test. 


WRITE NOW for full details! Immediate delivery 
Airmec also make the RADIVET TYPE 211, for AM and FM Receivers. 


Airmec Ltd wich wycomee Bucks Tel: High Wycombe 2501/10 


4 P2E@ 
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WIRELESS WoRLD 


EXPORT ONLY 


FAMOUS HALLICRAFTER TRANSMITTERS 


3, 


P.C.A. 


Offices and Works 


WIRELESS SET 
: ss No. 62 


ey 
only 


TROPICALISED 


SENDER /RECEIVER 
for AM/RT & C.W. 


Considerably lighter and easier to operate than 
Wireless set No. ; 


Frequency range 1.6 mc/s. to 10 mc/s. in two 
overlapping ranges. M.O. or crystal control. 2 flick 
frequencies. Netting by Zero Beat Method. 


Single tuning control (Send and Receive frequencies 

are automatically the same). Internal P.S.U. for 
5122 Vv. D.C 

Overall measurements 

20tin. x 10}in. x 122in. 

Weight 30 lbs. 


BEAVOR LANE, HAMMERSMITH, LONDON, W.6 


TYPE BC-610-E | 


Frequency range 2 mc.—18 mc. Three pre-tuned 
channels selected by switch. Master Oscillator or 
crystal operation. 


450 w. power output on key. 350 w. on telephone. 


120 v. A.C. 50/60 cycles supply but special auto- 


transformer 120/220 v. for 220 v. operation made by 
Hallicrafter can be supplied additionally. 


Tube complement: oscillator-6V6 (1); doubler or 
buffer 6L6 (1); intermediate amplifier 807 (2); 
Power amplifier 250TH (1); HV -rectifier 866A (2); 
voltage regulator VT139 (3); audio drive 2A3 (2); 
modulator 100TH (2); rectifier 5Z3 (2). 


Complete with Speech Amplifier BC-614-E; Aerial 
Tuning Unit BC-939-B; full range of Tank Coils 
and Exciter Tuning Units; Microphone T-50;. 
Key and Connecting Cables IN BRAND NEW 
CONDITION. IMMEDIATE DELIVERY. 


RADIO 


Telephone: RIV 8006/7 


SWITCHBOARD 
MAGNETO 10 LINES 


Designed for use under extreme tropical conditions. 
Accommodates 10 lines and any type of magneto 
telephone can be used as extension instruments. 


Alarm buzzer. Lightning protectors fitted to each 
line wire. All cords rubber covered. 


Dimensions 143in. x 
#in. x 53in. 
Weight 23 Ibs. 
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to Britain’s LARGEST STOCKS 


of ELECTRONIC COMPONENTS . CHEMICALS . 
ACCESSORIES . TEST INSTRUMENTS 


Order your needs on same day service from the D.T.V GROUP—manufac- ' 

turers, distributors and stockists of a comprehensive: range of electronic — 

/ equipment. Write or "phone now for immediate attention. (If Trade, please send — 
GROUP Company Heading or Card).. IND USTRIAL U. SERS—please ask for new Catalogue. 

DIRECT TV REPLACEMENTS LTD. (Dept.WW) 

126 HAMILTON RD., WEST NORWOOD, LONDON S.E.27. “phone: _GIPsy Hill 6166 

10W W—120 FOR FURTHER DETAILS. Be: ae 


Q0-IT-YOVRSELF TRAINING TECHNIQUE 
in RADIO & ELECTRONICS 
YOU LEARN while you BUILD... 


B Simple... Practical... 
Fascinating... 


ANNOUNCING—atter years of successful operation in other 
countries—the latest system in home training in electronics, 
introduced by a new British training organisation. AT LAST— 
a simple way: of learning—by practical means—the ‘‘ how and 
why *’ of electronics with the minimum of theory and no mathe- 
matics! FOU LEARN WHILS? BUILDING actual 
equipment with the components and parts which we send you— 
and you really have fun whilst learning! And afterwards— 
you have a first-rate piece of home equipment plus the 
knowledge of how it works and how it can be serviced. 
THIS NEW SYSTEM brings you an exciting new 
opportunity at a very moderate cost—and there are 
NO MATHEMATICS! Post the reply coupon 
TODAY tor FREE Brochure, to Britain’s Leading 
Radio Training Organisation. 


BUILD YOUR OWN:— <4 


e RADIO EQUIPMENT 
EXPERIMENTS AT HOME ! 


e TEST EQUIPMENT 
AND LEARN AS YOU DO IT 
eo 
A No Mathematics! 
fi Fo: RADIOSTRUCTOR Dept. GI06) 
© OL fs | Sane Be 
Sse 


I 
| 
Please send Brochure without ablization*o || } gHassis — CABINETS & PRECISION METALWORK 
Nanié Aictcaae Nee couremece ee ELECTRONIC ASSEMBLY 

{ 


HOWELLS RADIO LTD. 


MINISTRY OF AVIATION APPROVED INSPECTION. 


TRANSFORMERS 


STANDARD RANGE OR TO YOUR DESIGN 
TOROIDAL —‘ C’ CORE — PULSE — MATRIX 


b 


* . $ 
MULBERRY STREET, MANCHESTER, 15 
MOSS SIDE 2000-2434 


10W W—121 FOR FURTHER DETAILS. 10W W—122 FOR FURTHER DETAILS. 


loWT SOUND REINFORCEMENT 


THE PORTABLE PUBLIC ADDRESS SET WITH HI-Fl STANDARDS. 
ULTRA LINEAR OUTPUT (MAX I2WT) FOR 3, 7 or 15Q. 
INDIVIDUAL INPUTS WITH SEPARATE GAIN CONTROLS FOR MICROPHONE 


AND GRAM. 
HF5/H_ ... £15 15 O. 
HFS/HZ ... £17 5 0. HAVING TWO MICROPHONE !NPUTS. 
‘ FULL DETAILS OF THIS AND OTHER MODELS BY RETURN. 


E. K. ELECTRONICS, (1.A.) LTD., Brotherton, Knottingley, Yorks.. 
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un MINI = COM " 


TWo. 
WAY ERCOMMUNICATION 


SYST. 
OPERATE YOUR OWN T.V. STATION! A MUST for om.” 
= UNNCE OF Neregiaes? 

Instant Ty — 


CLOSED-CIRCUIT 


T.V. CAMERAS 


‘ Contact 
tive finis » attrac. 
Complete ” wall or desk 


As nationally advertised— 


THE HIGHLY SUCCESSFUL 
NEW “CYCLOP” Mk. Ill 


TRANSISTORISED CLOSED-CIRCUIT 


TELEVISION CAMERA 


Imagine ...! View round corners, ‘through walls, and into 
dangerous or inaccessible places. Invaluable for mass indus- 
trial instruction, unseen observation, pom 
security, etc. No technical knowledge - ~ ies 
whatsoever required to qo 
ll i 


install or operate. Plug 
in, focus and view. 
Designed for standar- 
405 line, attaching did : 
rectly into your own | [tn 
Television Set. Excel- S 

lent picture quality. H 


ONLY 


£68.10 


or £17.5 Deposit & 12 payments of 93/3 
LESS LENS (Available as below) 


iN" 


Assembled and ready for immediate use. (Not a kit.) 
‘Complete with E.M.I. “ M ’’ Grade Vidicon Tube, 

New—may need slight adjustment. 405 line for operating on your 
own television set, on any channel from 1 to 5. 210-240 volt A.C., 


50-60 cycle. Usual price £79. Limited 
quantity to clear at the ridiculously low 
price of only 1 re) 


Instructions and circuitry supplied. (Carriage and insurance 24]-) 


Lenses available as advertised opposite These cameras are 
highly recommended for experimental purposes and enthusiasts, 
security and home entertainment. A once in a lifetime bargain 
never to be repeated. 


Full details 
on request 


JAPANESE ! 
“COSMICAR” iin. 
TELEVISION LENS 


C mount fitting. Full focusing adjustment from infinity to: 24” 
Bloomed lenses complete with lens caps and finished in an attractive 


black and stainless alloy, at the 
ridiculously low price of only £9.1 9.6 p. & p. 3/6 
Also ideal for 16 mm. Movie Cameras. Definitely worth treble. 


SUPER “DALLMEYER” 
lin. F/1.9 LENSES 


Designed for T.V. work, and quite suit- 
able for 16 mm. Cine Cameras. 4- 


2-WAVE-BAND 6-TRANSISTOR POCKET RADIOS 


POCKET RADIOS 


Long/medium wave. Gets all the 5 

stations you want; Light, Home, ar 
Luxembourg, Continentals, etc. 
Not much larger than a packet of 
cigarettes, yet giving the volume 
and tone of a radio twice its size. 
Should sell at 74 gns., our price 


direct from docks ‘ i element lens construction, fully bloomed. 

to you only J P&P } Focusing from infinity to 24” Standard C mount thread. 
Complete with 6/6 g Aperture closing down to F/16, guaranteed brand new. 
batteries & leather carrying case. Se [is Normally retailing at £18.12.6 £1 1 10 Dp 3/6: 


Our price only 


Ideal for holidays, picnics, garden, bedside, cars, etc. 


TWO-WAY RADIO-TELEPHONE 


“ TRANSCEIVERS” 


28.5 mics. Crystal controlled. 9 ‘Transistor, 
volume control, etc. Range approx. 0.5 mile in city— 
2-3 miles sea and country. With smart leather case, 
standard pencil batteries, etc. Ready assembled for 


use. Limited quota. 
Usually 45 guineas. per 
Our price e pair 
Mfnansierou (Easily worth double). 


KMS (Licence should be obtained for use in U.K.) (Licence should be obtained for use in U.K.). 
i Demonstrations of Closed-Circuit Cameras-always available at our new city showrooms in Birmingham. 


STOP PRESS! 


“TRANSCEIVERS” 


27 mc/s. Citizens Band, 
approx. 400-500 yds. | 5 
range. Limited import ® 


only per pair (p. & p.5/-) [HM -=====2- 


WALKIE-TALKIE 
POL-TIO 


Full range of Hi-Fi Stereo Tape and Disc equipment. 


HORNTONS' ELECTRONICS | tv:: 


LOMBARD HOUSE, GT. CHARLES STREET (Next to Pan American Airways) BIRMINGHAM 3 
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VALVES 


AC/BL 4/6|DL93- 6/-} EF53.. 4/6) HI2K 2/6 
ACP4 @/-| DL94_ 6/- | BF74.. 4/- | HL23 °° 6/- 
AC6PENS/= | DL96 5/6 | EF80.. 5/- | HL23DD 

AL60  5/—| DL819 “15/- | EF85.. 4/6 5/- 
ARS .. 5/-| DLS10 8/-| EF86.. 6/-| HI41 4/- 
ARP... 3/6| ES80F 23/- | EF89.. 3/9| HVR2 9/- 
ARPS 3/-| E1148 2/6 | BF91.. 2/9 | K3A_..80/- 
ARP12 .2/6 | £1232 9/=| EF92.. 2/-| KT32_ 8 /- 
ARP21 9/-| £1266 50/-| BF95., 5/~.| KT33C  6/— 
ARP24 8/6| E1415 30/-| EF183 8/-{KT44 5/9 
ARP34 4/-| 11524 12/6) EFI84 8/-| KT63 _4/- 
ARTP1 6/-| EA50  1/- | EHT1 800/-| KT66 12/9 
ATP4 9/3 | EA73 . 2/- | BL32:.. 3/9) KT67 15/- 
ATP7 5/6 | EABCS0 5/- | BL34.. 8/-| KT76 8/6 
KU7 ..55/=| EAC91 3/6 | EL35<. 5/— | KT8C_ 22/- 
BLG63 10/— | EAF42 8/- | EL38 ..17/6 | KT88__18/- 
ps4 .. 8/-| EB34 1/6 | BL41.. 7/- | KTW6l 4/6 
BS5 —- 20/- | EB91. 3/- | BL42...8/- | KT'W62. 7/- 
BS84 47/6 |_EBC33 6/~| BL59.. 8/- | KTW63 4/— 
B2134 16/- | EBC41 6/-| EL81.. 8/-| KTZ41 6/- 
BT19 25/-| EGC80 5/- | BLS83 ...6/8 | KTZ63 _ 6/- 
BT35  25/- | EBF80 5/—| EL84.. 5/- | LP2  ..10/- 
BT45 150/-| EBF83 7/6.| EL85.. 8/-| L63_.. 5/~ 
BT83 35/- |-EBF89 6/9 | HL91.. 4/6| M8100 °9/- 
CO8L.. g/=| EC52. _4/- | BL9o....5/— | M8142 12/- 
C1C 2. 6/-| EC53 12/6 | EMS80 — 6/- | M8190. 5/— 
CL33-.. 9/— | BC70.. 4/-| EM8L 7/6 | MH4 .. 5/- 
Ov71... 3/-| EC90 20/- | BM84 6/3 | MHLD610/- 
OV77 .. 6/- | EC91.. 3/-| EM85 9/-| ML6 .. 6/- 
©V102 1/- | ECC81 4/- | EN31> 10/— | NEI7.._7/- 
GVv103 . 4/- | ECC82 5/- | ESU208 6/- | NGT2 10/- 
Gv4014 7 | ECC83.- 6/- | BY51- 5/6) OB3 .. 7/- 
CVv4015 5/-| BCC84 5/6| EY86 5/6 | OC3 .. 5/- 
6V402510/- | ECC85 6/6| EY91  3/-| OD3 .. 4/6 
6Vv4046 40/- | ECC91 4/-| BZ40 | 5/- | OZ4 .. 4/- 
CY31.. 5/6| ECF80 5/6 | EZ41 .. 8/6 | PABC80 6/- 
Dl -.. 1/6| ECFS82- 7/-| EZ80 %. 5/6 | PCC84 5/- 
D411 .. 8/8 | ECH42 8/-| EZ81 .- 3/6 | PCC85 7/- 
D61 .. 6/-| ECH81 5/-| F/6057 5/-| PCC89 7/6 
D77.. 3/8 | ECH83. 7/6 | F/6061 5/-| PCF80 5/- 
DA3Z0 12/6 | ECL80 5/6 | F¥6063 4/- | PCF82 6/6 
DAG60 75/- | ECL82 7/6 | FW4/5006/6 | POFS4 5/- 
DAF96 6/— | ECL83 10/- | G1/236G 9/— | PCL81 9/- 
DD41 4/--| ECL86 10/- | G1/371K POLS2 6/- 
DETS 8/- | BF34.. 2/6 19/- | PCL83 8/8 
DET20 9/- | EF36.. 3/6 | G50/2G 5/- | PCL84 7/- 
DET26 15/- | EF37  7/- | G@U50 25/—| PCL86 9/- 
DF73 5/-| EF39.. 4/-| GZ32 10/-| PEN25 4/6 
DF91 3/= | EF40.. 8/— | GZ34_ 10/—| PEN4G 3/- 
DF92 «©3/- | EF41.. 6/~ | H63 .. 7/- | PEN220A 

DF96 6/- | EF52.. 6/— | HF300100/- 3/- 
DK92 6/6 | EF55.. 8/-| HK54 22/6 | PL36.. 7/6 
DK96 5/6 | EF71.. 7/6 | HIA38DD___| PL38 ..16/- 
DL92 «= «5b/- | EF72.. 5/- 10/- | PL81.. 7/- 


Brand new, indi- 
vidually packed 
and. guaranteed 
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UIs .. 6/—).IN70.. 4/-| 6AMd 2/6 
U25> ..11/- | IR4 5/- | 6AMG  4/- 
U27_ .. 8/- | IRS .. 3/6 | 6AQ5_— Z/- 
U5s2 .. 5/- | 184 .. 5/- | 6AQSW 9/- 
U801...10/—.| 185 .. 4/6 | 6AS86... 4/- 
UABCS80 4/6 | IT4 .. 2/- | GAS6W 9/- 
UBC41 6/-|2A8 .. 5/- | GAT6.. 3/6 
PLS2., 5/-| UBF80 5/6|2A5 .. B/- | 6AUG  4/- 
PL83 .. 5/- | UBF89 6/6 | 2A6 .. 7/- | 6AX4 — 8/- 
PLs4%.. 5/— | UBL21 11/- 2B26 .. 8/- | 6B4G 8 /- 
PM24A 5/-| UCC85 6/6 | 2C26 .. 7/- | 6B7 . 6/- 
PT15 ..10/- | UCH42 6/6 | 2C26A 3/— | 6BSG 2/6 
PT25H 7/6 | UCH81 6/—| 2C34 .. 2/6 | GBAG.. 4/- 
PT25M 7/6 | UCL82 8/-|2C43 42/6 | 6BE6.. 4/8 
PX4 ,.14/- | UCL83 10/- 2045 «22/6 | 6BR7 = 9/- 
PX25 9/-| UL41 6 /- | 2C46 ..80/- | GBW6 9/- 
PY3s2 9/6 | UL84- 5/6 | 2Cb1 .-12/- | 6C4_ .. 2/- 
PY33. 8/6|UU5 7/- | 2D21.. 5/—| 6coG 2/6 
PY80 5/6 | UU9 8/6 | 2X2 .. 8/-| 6C5GT 6/- 
Pysi °5/6| UY21 -7/6|3A4~.. 4/-| 6C6 .. 4/- 
Pys2 5/-| UY41 4/- 3A/108A 6C6G .. 3/- 
PY83 - 6/-| UY85  5/- 20/- ) GC8G .. 3/- 
PY800 6/6 | V1120 4/- | 3A146J 35/- | GoHG :. 4/6 
PZ1-35. 9/- | V1507 —5/- | 3A/167/M. 6C21  .80/- 
PZ1-75 1Q/— |. V1924 20/- 25/- | 6D6. i. 8/- 
QP21.. 6/- | V2023 13/6] 3D6 .. 4/-|6n5 .. 6/- 
QP25.. 5/- VMP4G12/- | 3B7_ .. 5/- 6F5G.. 5/8 
QP230 5/- | VP23.. 8/- | 8B24... 5/-| grsaT 5/9 
QS8150/15 VP133 9/- | 3B28 ..15/- | greg .. 4/- 
10/—|,VR99 —_ 8/- | 3H29 ..50/- | gn”) * ge 
Q895/10 5/6 | VR105/30 3Q56T. 7/6 | Gree... 6/6 
Qs1202 8/- 5/- | 884 .. 4/- | emia |” 4/6 
QV04/7 8/- | VR150/30 3V4 .. 5/9 | 6rig || 5/- 
RB. 8/- 5/--| 4027 85/- | Gago |) ay- 
RG4/1250. | VE4C 20/- | 4D1_.. 4/--| pss 1) 3/- 
60/- | VU38A 4/- | 5A178G 5/- | Gaga || 2/6 
RE72.. 6/- 39 6/- | 5A174G_ 5/- | gry *) g)- 
S130P 15/- | VX3256 4/- | 5B/257/M aie 
§130 12/6 | W21 .. 5/- 19/- | Our oral 
SP2 .. 8/6 | X66 .. 7/6| 5R4AGY 9/- ot AOE 
SP41... 1/6| YF .. 1/-| 6T4 .. 7/- ae or 
SP61 .. 1/6 | ¥63 .. S/-| 5U4G 4/8 os a 
SP210 3/6 | Y65 .. 4/-| 5V4G = 8/- Gwe oe ale 
STV280/40 | Y66 .. 8/-| 5X4G.. 8/ a sats a! 
19/6 | Z21_.. 6/- | 5¥3G_ 4/— oe a 
STV70/80 Z800U 20/- | 5Y38GT 5/- | 6 i lS 
8/- | Z801U 10/- | 5Y3WGTB 6K6GT  5/ 
SU2I50A ~[1A3_ .. 3/- 9/- pe ae 
10/- | 1A5GT 5/- | 5Z4G .. 6/6 | SKIG / 
41 .. 6/6 | 1B22 ..80/- | GAB7.. 4/- 6K8G38/— 
TP22.. S/-| 1CSGT 6/-| 6AC7 —g/- | 6KSGT 8/8 
TP25.,.15/- | 1D8GL 6/-|6AGS 2/6 | 6K8M 8/6 
TT11 .. 5f-| IE7G..,7/6 | 6AG7 _6/— | G6K25_ 12/- 
TT15 ..85/-| 1F2 .. 8/-| 6AH6 10/-| 6L5G . 6/- 
TTR31 45/-| 1G6GT 6/-|6AI5 .8/6 | 6LG .. 9/- 
170520 4/- | 1L4 .. 2/6 | 6AI7 = 8/— | GLOG .. 6/- 
TZ20 ..16/—| ILA6.. 6/—| 6AK5 5/- | 6LOGA 7/6 
1740 ..80/- | ILCG .. 7/—| 6AK6 - 6/- | 6LIG = 4/- 
U81 ... 8/—| ILH4 4/-|6AK7 6/-| 6134 .. 4/6 
012/14" 8/-| IN21B 5/-| GALS... 3/- | 6LD20 5/9 
U17... 5/- | N43... 4/-| 6ALBW 7-1 6N7 .. 6/- | 
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6N7G 5/9) 128G7 8/— | 220PA 7/- | C.R. Tubes 
6Q7G.. 6/-| 128H7 . 8/- | 220TH 4/- | ACBI10 20/- 
6R7.. 5/6 | 12837 5/- | 225DD 9/- 596 
68A7 .. 7/- | 128K7GT 307A .. 5/6 95). 56/— 
68A7GT 6/6 3/- | 313C,. 25/- | E4504/BA6 
6SK7GT 4/- | 128N76T 357A. .70/- 28 /— 
6807 .. F/- 5/9 | 368A .. 5/- | VCRS7 28/- 
68C7GT 5/- | 128R7_ 5/— | 393A. .1b/- | VCB138 
6887 .. 5/- |) 124 -. Q/- | 446A .. 8/- 30/- 
68F5GT 5/6 | 14L7 .. 7/— | 703A ~.80/- | VCR138A ._- 
6SH7 .: 3/- | 15D2 .. 6/- | 705A ..10/— 40/- 
6837 .. 6/-| 19E2 15/-| 715B 60/- | VCR1394 
6SI7ET 5/6 | 19E2  16/-]| 717A ~.3/- = 
69I7Y 6/6 | 19G3 ..10/- | 724A 15/- | VCR517B 
68K7.. 4/6 | 19G6... 9/- | 801 -.. B/- - 
6SLIGT 5/6 | 19G7  5/- | 803 ..22/6 | VCRS17C 
GSN7.. 3/6 | 19H1 6/-| 805 ..80/-| —- 40/- 
68Q7 .. 6/- | 19M1.. 5/- | 807BR. 7/-| 3EG1  25/- 
6887 .. Q/- | 20A2 ..17/6 | 807AM 7/6 | 3FP7  45/— 
6U4GT 9/6 | 20P4 ..18/- | 808 .. 8/-|.5CP1  30/- 
6V6G.. 5/- | 21B6.. 9/—| 813 ..68/- | SFPTA 25/- 
6V6GL 5/6 | 2LEGT 5/6. | 815 . . .35/— 
6V6M 8/- | 25Y5.. 6/— | 829A 30/- BRB 
6X4 .. 3/6 | 25Z4G 6/6] 829B 50/-| Photo _ 
6X5G 5/- | 25Z5 .. 7/6 | 830B —_4/- | Tubes 
6X5GT 5/B| 2Z6GT 8/6 | 832A 45/— | 
6Y6G  6/- | 28D7 .. 6/—| 882 ».15/- GS 5/- 
6-301-2 10/-| 30 .... 5/- | 887 .. 9/-| GSI6 12/6 
6Z4... B/- | 30C15 9/6 | 843 2. 5/— | 931A: Sd/-" 
7B7 .. 7/6 | 30P5. 8/6 |-860 ..10/- |'6097C 350/- 
706 ..10/- | 80FL1 10/6 | 866A 14/- ‘ 
766 .. 7/-| 30P19 12/—| 884 ..10/- 
707... 6/- | 30PL1_ 8/-.| 964 4/6 | Special 
7H7 .. 2/8 pete ts se Pe nis Valves 
707 2. R=) BOR.) 2 
WV7 .. B/- | 30W45/- | 97... :S/- | ACTS ss - 
74 |. 4/6 | 3523 .. 8/-| 958A... 4/-| ACTS e128 
8D2 .. 2/6 | 35Z4GT 6/- | 1612 .. 6/— HSU?7 £10 
9D2 .. B/-| 35Z5GT 6/- | 1616 .. 3/- | K30L £4 
96 .. 8/6| 37 .... 4/-| 1619 .. 6/- | KBNZA 
1E3 ane are Ns ne ere geie 
JAG .. 2/6 | 41 . A= e+ f= te 
JAY B/- | 44A/060N | 1626 .. 3/— | 2422.89/10/0 
12AH8~11/- 30/- | 1629... 4/6'| 2354: 
WATT 4/- | 2108G  6/— | 2001.., 5/—| 417A 8O/- 
J2AU7 5/- | 50L6GT 8/- | 40480 18/6 | 35/92/B 
J2AX7 6/-| 538A .-. 7/6 | 4063 .. 8/- £37/10/0 
J2AVY7 10/- | 58 .. -:6/- | 5704 .. 9/- T14AY £4 
12BA6 5/6 | 59 .... 6/- | 6726 .. @/— |. 728A/B 50/— 
BEG ZJ- | 75 : 5/6 | 6064 ...7/- | 7254  80/- 
125H7 %-|76 .... 5/- | 6065. .. B/- 4 7264 ~ 19/- 
77... 8/6 | 6080: .28)-— | es 
POSH Bi 1-78 sewed 5 oa BEMOVess e G 
12H6... 9/- | 80 .... 5/ 75 .. &/— | Transistors 
12J5GT 2/6 | 81 .... 9/—| 8013A 25/-} = ‘ 
J2I7GT 6/6 | 82 .... 8/- | 8020 .. 8/- | OC26 12/6 — 
J2K7GT 2/- | 84 .... S/-— | 9001 .. B/-| OC44 = Ef 
12K8M 10/- | 85A2 .. 8/- | 9002 .. 4/6] OC45 —-G/- 
12Q7GT 3/3 | 90C1 .. 8/- | 9003 .. B/-—|,0C72 2/- 
12RAT  7/- | 210VPT 9004... 2/6 | OC8L ~- Z/- 
y2867 4/-| 7-pin 2/6 | 9006 .. 2/6! OC82 10/- 


MANY OTHERS IN STOCK including Cathode Ray Tubes and Special Valves. 


AILU.K. orders below £1 P. & P. I/-: over £1 2/-: orders over £3 P. & P. fre 


MARCONI COMMUNICATION u 
RECEIVERS. : 

C.R.150. Frequency coverage. 2-60 Mc/s. in 
5 bands. Two I.F.s Ist 1,600 ke/s. 2nd 465 kc/s. 
Image signal protecting over 40 dB up to 
30 Mc/s. and 20-40 dB from. 30-60 Mc/s. Self- 
checking calibration (built-in calibrator). 
Stabilisation of supply and temperature com- 
pensation. Electrical and mechanical band- 
spread. Metering and visual tuning indicator. 
Barid pass from 100 c/s to 10 kc/s. in 5 stages. 
Acoustic filter associated with 100 c/s. _Band- 
pass position for CW reception. Facilities for 
diversity reception. Excellent checked. con- 
dition, £49. Mains P.S.U. by P.C.A. Radio, 
£4/10/0, carriage 30/-. 
C.R.150/2.. Frequency coverage 1.5-22 Mc/s. in 
4 bands, all other features as in C.R. 150. Price 
£35. Carriage 30/-. : 

P.C. RADIOS mains P.S.U. for above 90/-. 
DUMONT MODEL 241 OSCILLOSCOPE 
Lee working condition £22/10/-. P. & P. 
30/-. 

“©CONNECT AND FORGET, CANNOT 
CVERCHARGE ” ‘‘ ESSTRON ”’ MARK ! 
AUTOMATIC BATTERY CHARGER. 
Initial charging rate 6-7 amps. The charging rate 
automatically adjusts itself to the charge in the 
battery. Automatic current and voltage control. 
Patented application of magnetic amplification 
to battery charging. Indicator lights show bat- 
tery fully charged, receiving charge incorrectly 
connected or faulty cells. Mains voltage.200/250 
y. Built for 6 or 12 v. batteries. Measurements 
7x5x5tin. Weight 841b. Price £7/19/6. P.P. 3/6. 
AR88D RECEIVERS. Fully reconditioned 
£55 rebuilt models £85. Brand New £95. Car- 
riage paid U.K. 

RECEIVER TYPE R.206, MARK II. Frequency 
0.55 Mc/s. to 30 Mc/s, in 6 bands. 100-250 v. A.C. 
or 12 v. D.C. Loudspeaker in power supply 
unit. High performance super heterodyne, 
eleven valves including a separate local oscil- 
lator valve, beat oscillator valve and two valves 
(amplifier and detector) in the A.V.C. system, 
In very good condition £25 including power 
pack. Carriage and packing 15/-. 


Open 9-5.30 p.m. except Thursday 9-1 p.m. 


NEW CHR. HIGIH-RESISTANCE HEAD- 
PHONES. 14/-. P. & P. 1/6. 


EVERSHED MEGGER CIRCUIT TESTER 
2. ranges, 0-1,000 ohms, 100-200,000 ohms, 
with test leads, leather carrying case. Tested 
£4/19/6. P. & P. 3/6. 


R.209: RECEPTION SET. A 10-valve high- 
grade Super Heterodyne Receiver with facilities 
for Receiving R/T. (A.M. or F.M.) and G.W. 
frequency | Mc/s-20 Mc/s. Hermetically sealed. 
Built-in miniature valves and incorporating its 
own vibrator power supply unit driven by a 
6'v. battery (2 point connector included). The 
set provides for reception from rod, open wire 
or dipole aerial with built-in loudspeaker or 
phone output. Overall measurements: Length 
{2in., width 8in., depth Yin. Weight 23lb. 
in as new, tested and guaranteed condition. 
£23/10/— including special headphones and 
supply leads. Carriage £1. 


ORIGINAL MAINS POWER PACK FOR 
H.R.O.- 110/220 v. A.C. Brand new in original 
packing, 45/-. P. & P. 4/-. 


TRANSMITTER RECEIVER TYPE 68T. 
3-5 Mc/s., netting facilities, low power con- 
sumption, requires 150 v. H.T. and 3 v. and 
9 v. L.T. dry batteries. In good condition. 
35/-. Carriage 8/-. 


CARBON INSET MICROPHONE, G-P.O. 
types 2/6. P. & P. 1/6: 


32/34’ AERIALS each consisting of ten 3’, 3” dia 
tubular screw-in sections, 14’ (7 section) whip 
aerial with adaptor to fit the 2” rod, insulated 
base, stay plate and stay assemblies, pegs, reamer, 
hammer etc. Absolutely brand newjand complete, 
ready to erect, in canvas bag. £2.19.6 P. & P. 10/6. 


P. C. RADIO LTD. 
170, GOLDHAWK RD., W.12 


SHEpherd’s Bush 4946 


10W W—125 FOR FURTHER DETAILS.. 


e: C.O.D. 3/6 extra. Overseas Postage Extra at Cost. 


RELAYS. Large selection of new relays type 
600 and 3,000. 


CONNECTORS FOR TCS RECEIVER 
TRANSMITTER AND REMOTE CON- 
TROL with original plugs on both ends. 
New, £1/I7/6 each. P. & P. 2/6. . 


PANEL METERS (round) 


0-20. microamps 2hin. D.C. %9/- 

0-50 mnicroamps 3tin D.C. - 45/- 

0-50 microamps 2Qhin. D:C.** 40/- 

0-100 microamps 2tin. D.C.** 35/- 

0-100 microamps 2tin. D.C.** » :. 35/- 

0-200 microamps 2yin. D.C. 3Z/- 

0-500 microamps 2in. D.C. 21/- 

0-500 microamps Qtin. D.C. 30/- 

0-ImA* 2in. - D.C. 19/6 
0-ImA 3hin D.C.#* 35/- 
0-5mA 3¢in D.C. 45/- 
0-300mA 2hin. D.C. 10/- 

150-0-1,500mA, 3fin D.C. 29/- 

0-15y. kin. AC. 17/6 
0-50v. : 23in D.C. 28/- 
0-150v. 23in AC. QAl- 
0-500v. (shunt 2tin. D.C. -20/- 

0-5KV. 3hin. electrostatic §5/- 
0-10kV Qhin, D.C. 63/- 
Freq. 50-70 c/sec. 

125y. 3zin. _- 52/- 


*Weston, as usually used also in H.R.O. as “ 8” meter. 
**Projection type. 


POWER SUPPLY & L.F. AMPLIFIER 
UNIT NO. 3. Input I2 v. 3 amp. Output 
145 v. 50 mA. 
extremely efficient smoothing. Stabilized 
heaters supply. Valves, IL4¢ & 3A4. Many 
practical possibilities i.e., car radio, etc. Dia- 
gram supplied. Brand new. 37/6. P. & P. 8/-. 


POWER SUPPLY & L.F. AMPLIFIER 
UNIT NO. |. Input 12 vy. Output 120 v. 
30 mA.. 12 vy. vibrator and. rectifier ATP4 
amplifier. Many possibilities. Diagram supplied. - 


Brand new 17/6. P. & P. 7/-. 


R.107 COMMUNICATION RECEIVER. 
1.2/17 Mc/s. 9 valves. ‘* Wide ’’ and “‘ narrow,"’ 
band switch. AVC and BFO, ‘with internal 
speaker, 100/250 v..A.C. and 12 v. D.C. | Meas.: 
24in. x 13in. x 17in. Price £13/10/-. Carr. 20/- 


“PERSONAL CALLERS WELCOME | | 


Synchronised vibrator and. | 


5) 
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EMONSTRATION STUDIOS 
Hear and compare the very latest 


HI-Fl EQUIPMENT 


Visit our spactous showrooms at~33 Tottenham Court Road or 207 
Edgware Road, whichever ts most convenient. In our Demonstration 
Studios you can see, examineyshear and compare the very latest products 
in the realm g high-fidelity. reproduction 

_ @ TAPE DECKS e MICRO- 
PHONES e AMPLIFIERS e CONTROL UNITS e AM/FM 
TUNERS e RECORD PLAYERS e AUTOCHANGERS ¢@ 
TRANSCRIPTION TURNTABLES . e .-—sSYOPICK-UPS 
@ LOUDSPEAKERS e SPEAKER SYSTEMS e CABINETS 
AND ENCLOSURES e TRANSISTOR RADIOS. i 


If you cannot pay us @ visit please send us details of your choice of equipment and we 
shall. be pleased to quote. See Complete Systems. ‘ 


D 


e TAPE RECORDER: 


RECORD PLAYERS 
4-SPEED B8.R. Type UAI4/UA20. .......5 0. £519 6 
COLLARO Studio C60 wired for 
stereo with monaural p.u........... £619 6 


AUTO-CHANGERS 


MAGNAVOX-COLLARO latest model. 4-speed 
Stereo Auto changer. Fitted diamond stylus and 


record dust cleaning attachmeht Stereo £7 19 
GARRARD 

Auto-Slim Mono ... ie £610 0 
Auto-Slim Stereo ........... £710 0 
Auto-Slim Mono Plug-in-head ...... £7 7 =#0 
Auto-Slim De Luxe Mono AT6 ...... £11 9 0 
Auto-Slim De Luxe Stereo ATG .... £12 5 O 
Lab. Model “A” Mono. © ...-..--++ £19 14 0 
Lab. Model “ A’ Stereo .......65 2010 0 
3000LM with stereo cartridge...... ree 5 8 bam i ta 


Postage on all above 5/-. 


TRANSCRIPTION-MOTORS SINGLE PLAYERS 
GARRARD 4HF stereo or mono Auto start and stop. With pick-up 
£1619 6 and crystal cartridge. 
GARRARD 301 ...4... £2012 0 
GARRARD 30f (Strobe) £22 O O]} GARRARD T.A. Mk. II Mono 
GARRARD A with GCS £1914 0 917 38 
GARRARD A with G8C10 £2010 9O E 
PHILIPS AG/1i016...... £12 12 O GARRARD SRP1O latest model single 
BRAUN PC4L BStereo.... £12 6 | player with G.0.8. ...... £5 911 
CONNOISSEUR: EMI. 4-speed STEREO -£3 19 ‘6 
“Craftsman II £17 2 11| Post on all above 5/-. 
tea Sees eg aN eee 19 6) coLLARO JUNIOR 4-speed motor 
LENCO GL58 .......... 17 g | and pick-up ...--- perererteess 69/6 
DANGO- GSS oii ccbect lc $18 18 5 | 6 volt battery version, 4-speed with 
LENCO GL70 | ......60 6% £97 9 4| Pick-up) -..----+--2-22+2+ 0-5 69/6 
ane aeiad mpehia tl ee : a B.S.R. TU9, non-auto. Tunrtable and 
Carr. and Ins. on each 5/- extra. pick-up a Tata OER Se Becey 59/6 
All other current models available. | Add 5/- Post and Pkg. on each. 


eine | 
SPECIAL BARGAIN OFFER-COLLARO 4TR 200 Transcription Motor and Turn- 
table, New and unused—listed at 17 gns. LASKY’S PRICE £9/19/6. Carr. & P. 5/-. 


EMI 4-SPEED RECORD PLAYER 

New, unused and individually boxed fitted with light- 
weight pick-up with ACOS G.P. 73/2. stereo. cartridge. 
Cabinet space required 13} x 12% x 4}in. A 9in: metal 
turntable is fitted. For use on 200/250 volt A.C, Mains 
with Auto-stop. The'stereo cartridge will play all types of 
Mono Records, 788, L:P.s, etc. but if desired a G.P. 
67 LP/78 Mono cartridge will be supplied in lieu of the 
GP73 at no dilference in cost. 


LASKY’S PRICE 79/67 «* 2% | 


All the latest ““LINEAR’’ and ARMSTRONG models in stock. 
See ‘* Wireless World ” April. ’64 for details. H.P. Terms available. 


. CROPHONES 


ACOS CRYSTAL STICK MIC. Type | BM-3 High imp. crystal stick with muting 
MIC. 39/1, complete with Cable. List | switch. Complete with cable. 
£5/5/-. LASKY’S PRICE 32/6. Post free. | LASKY’S PRICE 39/6, P. & P. 2/6. 
DX-29, High imp. Dynamic mic. Die | Heavy table base for above 12/6. F. & P. 
cast metal pencil body. 1/6. 

LASKY’S PRICE 59/6. P. & P. 2/6. Crystal Hand or Table Mic. 15/-. Post free. 
FILM INDUSTRIES TYPE M8 RIBBON MICROPHONE. New and unused. 
Low imp. Complete with 12ft. twin screen cable and 4in. stay-put flexible 
tube. Listed at £8/15/-- LASKY’S PRICE £6.19.6 P. & P. 2/6. 
Heavy metal table base for above 10/- extra. 


PRIVILEGE PARCELS 


A “ Privilege Parcel” allows you to purchase the Audio System of your choice at a 
worth-while cash saving. Some examples are listed below, but we shall be pleased to 


quote our “ Privilege Parcel ’’ Price for any selection of equipment of your own choice. 
Send us details of your requirements. H.P. Terms can be arranged on Privilege Parcels. 


LASKY’'S FOR D.LY. CONSTRUCTION BARGAINS 


WIRELESS WORLD 


For the widest range of all 


HI-FI & TAPE EQUIPMENT 


TAPE RECORDERS - 


COMPLETE MONO/STEREO SYSTEMS TO YOUR SPEC. 
AT LASKY’S 


RECORD PLAYERS - AMPLIFIERS - ETC. 


PRIVILEGE PARCEL PRICES. 


BUILD A HIGH QUALITY TAPE RECORDER 


Using the famous Collaro “STUDIO” deck and MARTIN 
pre-assembled amplifiers 2 or 4 track models. 


COLLARO STUDIO TAPE DECK. 

Latest model 3 speed, 3 motors. Take 7in. reels. Fitted with half-track heads. 
LASKY’S PRICE £10/10/-. Newand Unused. Carr. & Pack. 7/6. 

COLLARO STUDIO TAPE DECK. As above but fitted with the latest 
quarter-trackheads. LASKY’S PRICE £13/19/6. Carr. & Pack. 7/6. 

MARTIN TAPE RECORDER AMPS. Designed for use with’ Collaro 


Studio Tape Deck. In sub-assemblies for immediate installation. 6-valve circuit: Com- 
prehensive instructions make final assembly as simple as possible. Everything supplied . 


mcluding valves, etc. Monitoring facilities. 3-ohm output, speed equalising, ete. For 
200-250 v. A.C. mains. 
PRICES j-track Model §21/11/-. }-track Model £12/19/-. P. & P. 2/6. 


‘Portable carrying case designed to. take the CoHaro Studio Tape Deek and the Martin 
aie Amplifier. Fitted with 9 x 5in. speaker. Price complete with speaker £5/5/-. 
P. & P. 5/-. 


FAMOUS MAKE TAPE DECKS 
MODEL R7 BY WELL-KNOWN BRITISH MANUFACTURER 
Two speeds—3} and 7} i.p.s.; three high quality 
motors. Will record and replay IN BOTH DIREC- 
TIONS. Fast forward and rewind. Supplied less, 
heads, space is provided for fitting 4 heads of any 
type, to give full working in both directions on 
either 1, 2 or 4 track. Unit plate size 13 x J5in., 
depth below top of plate Stin. Will take 
spools. Tape position counter fitted. | For 
250 volt 50 ¢.p.s. mains. Two-tone grey ‘finish. 
Perfect order. Supplied less. heads. ‘ 


LASKY'S PRICE £9.19.6 torcnsnsran 


7ib. 
200- 


Sa 


10/6 extra, 


NEW! MARTIN TRANSISTORISED AUDIOKITS 


NOW AVAILABLE! 6 UNIT KITS OFFERING THE HI-FI 
ENTHUSIAST A NEW QUALITY CONSTRUCTION TECHNIQUE. 
Using specially developed circuits, the very latest transistors and printed cireuits— 
these kits are all fully checked and tested before leaving the factory. Although the kits 
are basically designed for use together the pre-amplifier and mixer stages may be used 

to great advantage with existing valve or transistor equipment. 

KIT 1. 5-stage Matching Input Selector Unit. LASKY’S PRICE 47/6. 

KIT 2, Pre-amplifier with volume control. LASKY’S PRICE 37/6. 

KIT 3. 3-Channel Mixer with plug-in adaptors for individually matching each cireuit 
LASKY’S PRICE 79/6. Adaptors 8/6 each. 
Pre-amplifier with tone/volume control stages. 
10 and 3 watt Main Amplifier. LASKY’S PRICE £5/12/6. 
Power supply convertor unit. LASKY’S PRICE 52/6. 

15 ohm. version of Kit. 5. LASKY’S PRICE £6/12/6. 
Power supply for Kit. 7. LASKY’S PRICE £2/15/-. 


COMPLETE TAPE RECORDERS | 


All Brand New and Unused in perfect working order. 


KIT 4. 
KIT 5. 
KIT 6. 
KIT 7. 
KIT 8, 


LASKY’S PRICE 62/6. 


jead for recording from radio, pick-up, etc. The following specifications are common 
to all three models: Tone Control, Visual Recording Indicator. Inputs: Microphone, 
Radio, Record-Player, Radiogram, Telephone Adaptor, Fully Automatic Erase. 
Facilities: Fast spooling, forward and reverse. Valves: Latest Mullard Miniature 
types. Rectifier: 8.1.0. or Westinghouse Metal Rectifier. Loudspeaker: Standard 
3 ohm with extension speaker socket. Microphone: new super sensitive crystal in the 
new easy to hold microphone case. Carrying Case: Portable case with. detachable 
lid, harmonising gold trim and automatic safety locks. Storage cubby for micro- 
phone and accessories. Covered in new type washable scratch resistant Vinyl. 
Size for Models A and B: 144 x 14 » 6hin. Size for Models C & D: 14 x 124 x 6hin. 
MODEL Studio Deck.. Four Track. Speeds: 1%, 3% and 74 i-p.s. Spool 
capacity: 7in. Wow and flutter: Less than 0.15% total. Playing 
Times: up to 18 hours. Frequency. Response: 12,000 c.p.s. at 7} i.p.s, Mains Voltage: 
200-250 v. 50 c/s A.C, Output 3 watts. 


LASKY’S PRICE 27 GNS. : 


MODEL Studio Deck, Two Track. Specification as for Four Track mode! 
above, except that this is fitted with Two Track Studio Tape Deck. 
Maximum Playing Time; up to 9 hours from one reel of tape. 


LASKY’S PRICE 25 GNS. 
Fitted with B.S.R. Deck, two-track version. Specification: Single 


MODEL speed, 33 ip.s. Freq. response 10,000 c.p.s. at 3% ip.s. Spool 
capacity: 5tin. Mains voltage: 200-250 v. 50/60 c/s. A.C. Wow and flutter: Less than 
0.2% total. Output: 3 watts. Playing time: up to 3 hours, 


LASKY’S PRICE 18 GNS. 
Fitted with B.S.R. Four Track Deck—otherwise same specification 


MODEL as the Model C—but maximum playing time increased up to 6 hre. 


LASKY’S PRICE 21 GNS. 


H.-P. Terms are available on the above models. 


Carriage and Insurance 15/- extra. 


Carriage and Insurance 15/- extra. 


Carriage and Insurance 15/- extra. 


Carriage & Insurance 15/- extra. 


P.T.0. FOR 
MORE NEWS 


10WW—126 FOR FURTHER DETAILS. 


Supplied complete with crystal microphone, reel of tape and empty spool, also screene | 
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not competent to build the set, you may return 


TRANSISTOR PORTABLES 
SAVE ED huce PURCHASE OF COMPONENTS ENABLES 


US TO MAKE THIS GREAT OFFER! 


THE SKYROVER Cun?" 


DE LUXE 


GENERAL SPECIFICATION 

7 transistor plus 2 diode superhet, 6 waye- 
band portable recetver.. 4 

The SKYROVER and SKYROVER DE 
LUXE covers the full Medium Waveband 
and Short Waveband 31-94 M, and also 4 
separate switched. band-spread ranges. 
13M, 16M, 19M and 25M, with Band Spread 
Tuning for accurate Station Selection. 
The coil pack and tuning heart is completely 
factory assembled, wired and tested. The 
remaining assembly can be completed in 
under three hours from our easy to follow, 
stage by stage instructions. 
SPECIFICATION: 

Superhet, 470 Ke/s- All Mullard Transistors 
and Diode. Uses 4-U2 batteries.  5in. 
Ceramic. Magnet P.M. Speaker. Easy to 
read Dial Scale. Band Spread Tuning. 
500 MW Output. 
Ferrite Rod Aerial. 
A WAVEBAND COVERAGE: 180-576M; 31- 
be built for } b/- extra. g4Mt and Band Spread on 18, 16, 19 and 26 
H.P. Terms: £1. deposit and metre Bands. 

11 monthly payments of 16/6 rT 


The SKYROVER De Luxe 


Tone Control Circuit is incorporated, with 
separate Tone Control in addition to Volume 
Control, Tuning Control and Waveband 
Selector. In a wood cabinet, size 114 x 64x 
3in. covered with a washable material, with 
plastic trim and carrying handle. Also car 
aerial socket fitted. 


be buittor £10.19.6 Pez 


be built for Bh eatrse 


H.P. Terms: 25/- deposit and 

11 monthly payments of 20/- 
Data for each receiver: 2/6 extra. Refunded if you purchase the parcel. Four U2 
batteries 3/4 extra. All components available separately. 


REALISTIC SEVEN 


Fully tunable long and medium bands. Uses 7 Mullard 
Transistors; plus Diode OA70. 
STAR features: 
@ 7 Transistor Superhet. @ 350 Milliwatt output 4in. 
high flux speaker. @ All components mounted on a 
single printed circuit board, size 5hin. x fin. Mm one 
complete assembly. @ Plastic cabinet, with carrying 
handle, size 7in. x 10in. x 34in., in blue/grey. @ Easy 
to read dial. @ External socket for car aerial. @ I.L.- 
frequency 470 Ke/s. @ Ferrite rod internal aerial. 
@ Operates from PP9 or similar batt. @ Full com- 
£5 19 6 prehensive data supplied with each Receiver. © All 
S sa coils and L.F.s, etc., fully wound ready for immediate 
P. & P. 4/6. assembly. An outstanding Receiver. 


REALISTIC SEVEN DE LUXE 


By popular request a De Luxe version of the well-known 
Realistic Seven now available. With the same electrical 
specification as standard model—PLUS A SUPERIOR 
WOOD CABINET IN CONTEMPORARY STYLING 
covered in attractive washable material, with super- 
chrome trim and carrying handle. Also a full vision 
circular dial, externally mounted to further enhance the 
pleasant styling. ONLY £1 EXTRA 

Battery 3/9 extra. (All components available sep- 
arately.) Data and instructions separately 2/6, re- 
funded if you purchase parcel. 


READY BUILT BARGAINS 


BABY ALARM/INTERCOM 


Fully transistorised miniature intercom that has all 
the features of sets many timés its size. Battery 
consumption is exceptionally low and makes this 
system particularly suitable for use as a Baby Alarm. 
Specification: 2 transistor; Sensitivity: more than 
55 dB. Power: one 9 v. PP9 or equiv. (approx. life 
50 hours). Size of units 4x2$xI1tin. The sturdy 
SS plastic cabinets are finished in ivory and silver with 
chrome stands. LASKY’S PRICE 69/6 . & P. 2/6 


TRANSISTORISED TELEPHONE AMPLIFIER 


A must for business or pleasure. This neat little transistorised amplifier powerfully 

amplifies the incoming call and at last leaves you with both hands free while continuing 

your conversation normally. The pick-up is suction fixed to *phone. Battery-operated 

at negligible cost. Fitted off switch for private conversation. Complete with battery. 
LASKY’S PRICE 69/6. P & P. 2/6. 


The SKYROVER 


Controls: Waveband Selector, Volume 
Control with on/off Switch, Tuning Con- 
trol. Inplasticcabinet, size 10 x 6} x 3}in. 
with metal trim and carrying, handle. 


Can now £8.1 9.6 P. & P. 


Can be built for 


WIRELESS WORLD 


For The Finest Value and 


RANSISTOR RECEIVERS & 


THE WIDEST RANGE AVAILABLE TODAY FOR HOME CON- 
STRUCTION OR READY BUILT.TO HIGHEST STANDARDS 


We consider our Construction Parcels to be the finest value available on the home construction market. If on receipt you feel 
it as received within 7 days, when the sum paid will be refunded less postage. 


Telescopic Aerial and — 


JuLy, 1964 


READY BUILT RADIOS. | 


BOY’S 2 TRANSISTOR POCKET RADIO. 
In attractive plastic.case. Size only din.’ x 2tin. x Tin. Fitted 
with 24in. loudspeaker. Socket for personal earpiece and telescopic 
aerial. Works from single PP3 type battery. Fully tunable over 
full medium waveband. Supplied complete with earpiece, telescopic 
aerial, carrying purse and 9-volt battery. Ideal Birthday present. 


LASKY’S PRICE 4:2.7= nize accosoris 
6 TRANSISTOR POCKET RADIO 


Fully built-in, plastic case, 4in. x 24in.x lin. with 2}in. speaker, 
. Re Uses single PP3 type battery. Supplied complete with personal 
Mauy more ready earpiece and leather ease. Tunable over full medium waveband. 


built — ae LASKY’S PRICE 69 f 6 POST complete with | 


__. stock, — FREE © all accessories. 
TAPE RECORDERS 


FULLY. TRANSISTORISED _ 
THE CLARION “PHONOTRIX”’ A fully transistorised battery operated 


recorder. With leather case. 16 GNS. Carr. 7/6. 3 ; 

Very Latest ““PHONOTRIX ”’ with push-pull output. Carr. 7/6. 20 GNS, 
AR 66 39 Transistor amplifier with 7in. x 4in. speaker in 

CL ION TWINSET a portable case. The Clarion Phonotrix recorder 


can be housed in the case with the amplifier, this giving full quality output. Listed 
at 8 gns, : 7 GNS. P. & P. 5/-. 


&e 33 A self-contained Transistor Battery Recorder. Size only 8 x 7} 
TH E MINY x2tin. Weight 341b. Takes 3in. spools, twin track, 3% i.p.s. 
With tape, mic. and batteries. 74 GNS. P. & P. 5/-. 
rT} LER 22 Transistorised Portable Recorder. Full details as pre= — 
TH E TRAV. LER viously advertised Wireless World (Jan. 64). 
Last few available. LASKY’S PRICE 13 GNS. Carr. & Ins. 17/6 extra. - 


THE “CONET ”’ 

Fully transistorised 2 speed Battery Tape Recorder. % Capstan drive. % 2 speeds, 
3% and 1% i-p.s. 4% Fast rewind. x Twin tracks. ye 24in. speaker. ye Accessories in- 
cluded: Leather carrying case, Microphone, Telephone adaptor, Personal earphone, 
LASKY’S PRICE 19 GNS. | : Be 
Optional Extras. Remote Control Mic. 35/-. Remote Control Foot Switch 25/-. 
ALL ee above items are fully described on our “‘ Bargain Bulletin ’’—sent FREE on 
request. 


CONSTRUCTORS BARGAINS 
NEW SUPER MINIATURE POCKET RADIOS 
THE SINCLAIR SLIMLINE The new 2-transistor pocket radio 


size only 23in. x Ifin. x Ifin. 
Micro alloy transistors and printed circuit. Easy to assemble. = 


CAN BE BUILT FOR 49 / 6 an components available separately. 


THE SINCLAIR MIGRO-6 fi ie ey 
CANBEBUILTFOR 59/6 Mercury cel ifilextra. = 


STAAR KINDER RECORD PLAYER 


45 r.p.m. 6 vy. Batt. operated. Complete with pick- 
up fitted crystal cartridge. Size only 73x 6in. Fitted 
auto. stop and start. New and perfect. Suitable for 
use with both the listed below amplifiers. 


LASKY’S PRICE 49/6 Pp. « P. 2/6. 


NOW. IN STOCK—2 speed model 69/6 x ci 
for 33{ and 45 r.p.m. (As il/ustrated) / P. & £. 2/6 


NPN-PNP Transformerless Transistor Amplifier. Smallest ever, size Jin. x lin. x lin, 
Output 125 MW from 9 v. batt. Uses 3 transistors. Single-ended push-pull output, 
Fully assembled. LASKY’S PRICE 29/6 Post 2/6. 


400 m/w Output version at above amp., 52/6. Post. 2/6. 


TRANSISTORS = 430 MeV ANTE 


AND GUARANTEED 

GET 81, GET 85, GET S6 2/6; 837A, 874P 3/6; 0C45, OC71, OC81D 4/6; OC 44, 
OC 70, OC 76, OC 81 (match pair 10/6) 5/6; AF 117, OC 75, OC 170, OC 200 6/6; 
OC 23, OC 42, OC 43, OC 73, OC 82D 7/6; OCP 71 9/6; OC 201, OC 204 15/-; OC 205, 
OC 206 19/6; OC 28 24/6. < 


MINIATURE EARPIECES ,,, cransistor Radios, Transparent 


ear inserts with 3ft. cord, sub-min. jack and socket. Fully guaranteed. Post free. 
CR.5 Crystal high imp. ......-.e+.seeess vo akeoeieie eld sale areretiatete Savanna cO 
MR.4 Magnetic lowimp. .....-....ecee eee e eieraeematale Hale enka eetaisem nine 6 6 
TRANSFILTERS. 2, srvsH crysTat co. Available from stock. 
TO—OIB 465 ke/s. + 2 ke/s. TO—O2D 470 ke/s: + I kejs. 

TO—O1D 470 ke/s. + 2 ke/s: TF—O1B 465 ke/s. + 2 ke/s. 6/ 6 EACH 
TO—O2B 465 ke/s. + 1 ke/a. TF—O1ID 470 kejs. + 2 ke/s. P. & P. 6d. 


THE PETIT FULMITER °*°2% a 8/e na eodpes g 


Operates direct from 200-250 A.C. Same size as PP3. . 1/6. 


WHik:ks:| LASKY’'S FOR SPEEDY MAIL ORDER SERVICE 
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WIRELESS WORLD 


in Great Britain 


~ 1 x B719 and D77. 


ONSTRUCTORS BARGAINS 


HUGE STOCKS OF COMPONENTS, TEST GEAR, ETC. 
SPEEDY MAIL ORDER SERVICE 


LASKY’S PRICE 40 GNS. 


COMMUNICATION RECEIVER 
MODEL HE30/JN101 


Covers range from 540 Ke/s to 30 Mc/s. Ham Band is provided with a 
scale for direct reading, and can also be band spread. Facilities: A.N.L. 
A.V.C, and M.V.C. Q Multiplier also serves as B.F.O 
and two I.F. stages ensure high sensitivity and selectivity. 
lineup: 3 X 6BAG6,2 x 6BE6,2 x 6AV6,1 x 6Q5and 5Y3. 2 Aerial 
Sockets. Stand-by position for use with a transmitter. S meter fitted. 
200-250 v. A.C. mains. Brand new and unused. Boxed with full 
instruction. manual, in attractive steel cabinet, grey crackle finish. 
Cabinet size 15 x 8 x L0in. Dial 12 x 4in. 

Carriage and Packing Free, 

H.P. Terms: £4.4.0 deposit and 11 monthly payments of £3/16/0. 


H.F. stage 
Valve 


Also available as'a Kit—write for details. 


MODEL HE80 


Single R.F, stage, two I.F. stages on all other bands. 
voltage regulated powerpack. 


14-valve super sensitive communication receiver. 
Mc/s and 144-146 Mo/s, 


Freq. range 540. Ke/s—30 
Dual conversion on 2 metres, with extra R.F. stage, 
B.F.O. and Q-multiplier circuits. Improved A.N.L. and 


“S$” meter, band spread on amateur bands, large illuminated dial with logging scale. 


All controls fitted. Outputs for speaker and phones. Valve line-up: 4 x 6AQ8,3 x 6BA6, 2 x 6BE6,1 x 6BL8, 


6AL5, 6AQ5, 6CA4 and OA2: Steel case 17 x 74 x 10in. For 200/250 
v. A.C. mains. Brand new and boxed with full instruction manual. 


LAFAYETTE TAPE 


Femous Amierican Brand—Fully Guaranteed at record 
low prices, In sealed cartons, 


“5in. Double play, 1,200ft. Mylar base....... - 15/- 
Bin. Long play, 900ft. Acetate base ........ 10/- 
5in. Standard play, 600it. P.V.C. base...... 8/6 
5fin. Long play, 1,200ft. Mylar base ........ 15/- 
5iin. Double play, 1,800ft. Mylar base ...... 22/6 
5zin. Long play, 1,200ft. Acetate base........ 13/6 
52in. Standard play, 850ft. P.V.C. base...... 1/6 
Tin. Standard play, 1,200ft. Mylar base...... 12/6 
Tin. Long play, 1,800ft. “Mylar base........ 19/6 
Jin. Double play, 2,400ft. Mylar base ...... 25/: 
Zin. Long play,.1,800ft.. Acetate bage.... 
3in. Message tape, 150ft. ...2.....%. 

Sin. Message tape, 225it. ........ Cini hee a 4/11 
3in. Message tape, 300ft. ........ en tGanesst ao ql 
P. & P. 1/- extra per reel; 4 reels and over Post Free. 


Full range of tripie play tape available. 


SPECIAL PURCHASE 


MAKER’S SURPLUS SWITCHED F.M. TUNER 
Made by Dynatron—Model FM 2 LV. Provides 4 preset 
stations selected between 88-100 Me/s. Fully adjustable 
to your local frequencies. 7 valve circuit with Foster 
Seeley discriminator and A.G.C, Valve line up: 5 x Z719, 
Unpowered—requires 250 v. D.C. 
at 45 mA, and 6.3 -v. at 2.56 a. 75 ohm aerial input. 
Size 64 x 5} x 5}in. Brand new and unused—individ- 
ually boxed. A superb unit—maker’s list price was 


£245 5 price £9-19.6  P. « P. 5/6. 


CRYSTAL PICK-UP CARTRIDGES 
LOWEST PRICES EVER! 

All Complete with Styli L.P. and Standard. (and Stereo 

where shown) fully guaranteed. Standard Fitting will fit 

most P:U, Arms and Heads. Postage 1/- extra each, 

MONO Type C,T.1. By well-known manufacturer 


With 2 sapphire styli ... 2. cee cee eee eee ee - 9 6 
Garrard Magnetic T.0.M.2 .......-.-0+eetese 15 0 
BOOS GP5D nos cee ec ecto cee enasaiveee 14 0 
PA COBO GBS? chitin els qahe c toealeo We viride weleie bie 15 0 
is ae Eni (Pe ea ik drasGGR oc Anas = seseinn sid 17 0 
PACORMREOD |dy Vata ced paste bet e108 siaysir's sinmiiete a alere 14 0 
STEREO <Acostereo 73/1, with 2 sapphires.... 25 Q 
Acostereo 73/2, with Diamond LP/Stereo and 

sapphire Std. ...-... esses eeeeeee tsseveees 29 6 
Collaro type C Turnover, with 2 sapphires 19 11 
Colle! 8.C.I. Turnover, with 2 sapphires ........ 19 11 
Collel 8.C.I. Turnover, with Diamond LP/Stereo 

and sapphire Std. .......-+-ecseeereeeeeee 


Ronette Stereo O.V. Turnover, with 2 sapphires 25 QO 

Ronette Stereo type 105 and 106 with 2 sapphires 25 Q 

‘Ronette Stereo type 105 and 106 with Diamond 
LP/Stereo and sapphire Std. ...... BOER IOCT 35 0O 


SEND FOR OUR LATEST COMPONENT CATALOGUE 


Complete new edition of over 100 pages, 84 X 54in., copiously illustrated, packed 
with money-saving bargains. Invaluable for the “ham ”’ or service man. 
Post 6d. Our latest 20-page. ‘‘ Bargain Bulletin ” included free (separately by post, 6d.). 


Carriage and 
packing free 


LASKY’S PRICE 59 GNS. 


MS available, . 


BRAND NEW 
AND UNUSED 


MODEL HE40 


/ 


Covers mnedium wave : P 
band and .l.6-4.4 Me/s., 4.5-11.0-Me/s., 11.0-30.U' afe/s. in 
separate switched band spread ranges, Controls include 
B.F.O. Sensitivity, A.N.L., Receiver-Stand-by Switch, 
Tone Switch, S-Meter. For 200/250 v. A.C./D.C. Internal 
loop and telescopic antennae fitted. Valve line up: 12BE6, 
12BA6, 124V6. 50C5, and metal rectifier. Size 134 x 84 x 
5}hin. Instruction manual include |. 

Carriage 


LASKY'S PRICE £24.15.0 ‘vise 


The “Sixteen” Multirange 


METER KIT 


This outstanding meter was 
featured by Practical Wire- 
less, in the Jan. "64 issue. 
Lasky’s are now able to offer 
the complete kit of parts as 
specified by the designer. 
All British components are 
used throughout. The instru- 
ment case is supplied with the 
meter movement built-in. 
The two scales are clearly 
printed in black on white and 
are very easy to read. 


RANGE SPECIFICATION 

D.C. volts: 0-2.5-25-50-250-500 at 20,0000/V. 

A.C, volts: 0-25-50-250-500 at 1,000Q/V. 

D.C. current: 0-50j,A, 0-2.5-50-250 mA. 

Resistance: 0-20000, 0-200 kQ, 0-20 Ma. 

Basic movement: 40uA f.s.d. moving coil. With uni- 
versal shunt full scale deflection current is 50uA. 
Size/finish: Black plastic case—3} x 5% x 1fin. 
Controls: 12 position range switch; separate slide switch 
for A.C. volts—D.C. ohms; ohms zero adjustment pot. 
meter; meter zero. External connections; Two 4 mm, 
sockets for test lead plugs. 

Power requirements: One 15v. and one 1.5v batts. 
Complete with all parts and full construction details. 


This offer is exclusive to Lasky’s Radio ! 
LASKY’S PRICE £5.19.6 °::.” 
H.P. Terms: 21/- deposit and 5 monthly payments of 21/-. 


Data and circuit available separately 2/6 refunded if all 
parts bought. Pair of batteries 2/5 extra. 


GUITAR PICK-UP 
Crystal—high imp. Size only l}in. x fin. x fin. 
finger board—no screws. Complete with cable. 


LASKY’S PRICE [5/tl pP.« P. 1/-. 


Clips to 


ALL THE LATEST EQUIPMENT FROM 
THE AUDIO FESTIVAL 


OPEN A CREDIT ACCOUNT 


UP TO 9 MONTHS TO PAY 
NO INTEREST TERMS 
WRITE FOR DETAILS 


Price 2/-. 


H.P Terms £2/9/6 dep. and 11 months at £2/5/0. 


TAPE DECK MOTORS 


Motors for the Collaro Studio Deck— 
new and unused. 200-850 v. A.C. 
'Take-up, rewind and capstan, Listed at 
£2/5/- each. 


LASKY'S PRICE 14/11 each». « v. a». 


Set of three 85/-. P. & P. 6/-. 


High quality fape deck capstan motor made by E.M.L. 
Holland. Bi-directional. Size: 4in. dia. vin. high 
lin. x jin. spindle. 


LASKY’S PRICE 19/11 o. « P.ay. 
TAPE POSITION INDICATOR 


Open type—as used by most makers. With re-set knob 


3 DIGIT 7/6. 4 DIGIT 10/6: P. & P. 94. on each 


ae HI-FI TAPE 
RECORDER HEADS 


High Impedance Record Play. Low impedance erase. 
Upper or lower track LASKY’S PRICE 29/6. Post free 
per pair. State track required when ordering. 
MARRIOTT “ X'’ Type } track heads. Record/Play 
and Erase. LASKY’S PRICE 4 GNS. pair. 

}-Track heads Record/Play and Erase 59/6 pair. 


RECORDING TAPE SPLICER 


By famous manufacturer, all metal nickel plated con- 
struction. With separate razor blade, securely clamps 
tape while splicing. Listed at 18/6. 


LASKY’S PRICE 14/6 


EXPORT MODEL—SUPER TV OFFER 
625 line T.V. chassis (Export Model). For 200-250v 
A.C./D.C. mains. Fitted with Band I-II] turret tuner. 
Fully loaded with 12 sets of coils for all CC1R channels 
in these bands. F/M sound. Made by famous 
British manufacturer. 15 Mullard valves. Electro- 
static focus and deflection. Will take 17in., 19in., 
lin, or 23in. CRT. All controls fitted. Supplied 


Post Free. 


new and unused with all valves, 7in. x 4in. speaker 
and. 17in. CRT (less cabinet). 


LASKY’S PRICES 2 oT orn art orthe wort 


(Tube sent at buyer’s risk). An allowance of £1 
will be made if the CRT is not required. Circuit data 


included FREE. 


PROMPT MAIL ORDER SERVICE to all parts of the British Isles, the ‘ 
U.S.A. and overseas. Enquiries invited. We also operate the official purchase . 
tax-free plan for overseas visitors—the PERSONAL EXPORT SCHEME i 


33 TOTTENHAM COURT ROAD, W.I. 
207 EDGWARE ROAD, W.2. 
cueczrowes,152/3 FLEET STREET, E.C.4. 


ELECTRONICS 


Few yards from Praed Street. 
Open all day Saturday. Clipse | p.m. Thursday. 


Near Daily Express Building. 
Open all day Thurs. 


2 mins Oxford Street. Nearest Station, Goodge Street. MUSeum 2605 
Open all day Saturday. 


Close | p.m. Thursday. 
PADdington 3271/2 


FLEet St. 2833 
Close | p.m. Sats. 


PLEASE ADDRESS ALL MAIL ORDERS TO OUR HEAD OFFICE:—207 EDGWARE ROAD, W.2. 
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LASKY’S RADIO FOR FINEST VALUE and COURTEOUS SERVICE 
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AR-88 SPARES 
Escutcheons (Windows). 8/6. 
Knobs. Medium size. Set of 8. ae 


Block Condenser (3 .x 4 mfd.). 


CONSTANT VOLTAGE TRANS- 
FORMERS. Input 190 to 260. volts. 
150 c.p.s. Output [15 volts at 2 kVA. A 
} pair of these will give a constant output of 
230 volts at 4kVA. Price £15 each, plus £1! 
carriage. Two for £30. Carriage paid. 


HEAVY DUTY BLOWERS 
For 200-250 v. A.C./D.C. mains, 300 watts. 
With 14 inch diam twin ‘'V’”’ shape 
outlets. 2 lengths of hose. 4 spare 
filters and brushes.. Suitable for in- 
dustrial use, forges, etc. Brand new. 
£4/19/6. Carr. 10/6.. 


MILLIAMMETERS 
Panel meter 0-1 milliamp. Flush mounting 
circular-- Barrel diameter. 24in., outside 
diameter 34in. Dials are scaled 0-100. 
Resistance is 75 ohms. Fe & NFe. BRAND 
NEW. 25/-. P. & P. I/-. 
Meter Rectifiers (S.E.!.). I mA. 6/-. 
Westinghouse 5 mA. 5/-. 


MICROAMMETERS 
1R.C.A. 0-500 microamps. 24in. circular 
flush panel mounting. Dials are engraved 
70-15, 0-600 volts. As used in the Ameri- 
ican version of the No. 19 set. 15/-. 


FERRANTI 
VOLTMETERS 


0-300 volts, 25- 
100 c/s. Moving 
iron. 6in. scale. 
Fl. mtd. Her- 
metically sealed, 
grade IN. Made 
1955. BRAND 
NEW. Boxed 
79/6. Post 4/-. 
SS 
INDUSTRIAL METER. Iron clad. 0 to 
300 vy. A.C. 50 cycles. Moving iron, 6in. 
scale Fl. mtg. BRAND NEW. 59/6. P. 4/-. 


E.M.I. MEASURING OSCILLOSCOPE 
TYPE WM2 

An accurate modern 5in. mains operated 
’*scope for the examination of waveforms 
up to 12 Mc/s. Includes such features as 
**X" expansion, continuous 6:1, flat 
aluminised screen, etc. Scarcely used 
condition complete with instruction manual. 
Fully guaranteed, £65. 


COSSOR DOUBLE BEAM 
OSCILLOSCOPE TYPE [035 
A modern oscilloscope in good working 


order. Fully guaranteed. £37/10/-. 
1Carr. 30/-. 
SPARE TUBES for this ‘scope. Type 


89D. BRAND NEW. 59/6. P..& P. 4/6. 


[MARCONI SIGNAL GENERATOR| 
TF-517. Three ranges. 18 to 58 Mc/s in 


12 individually calibrated ranges and 160 to 


300 Mc/s. by indirectly calibrated dial. 
A.C. mains operation. AS NEW 
CONDITION in original transit cases 
with instruction book. £7/10/-. Carr. £1. 


STANDARD TRANSFORMERS 
Vacuum impregnated, interleaved, E.S. 
screen, universal mounting. Size 4 x 33 x 
2tin.. ALL BRAND ‘NEW. _ 18/6 each. 
Post 2/6. 

Type I. 250-0-250 v. 80 m/a., 6.3 v. 3 a. 
tapped at 4 v. 4a., 6.3 v. I a., tapped at 
4v.and 5 v.2a. 


Type 2. As above but 350-0-350 v. 
80 mia. 
Type 3. 30 v. 2 a., tapped at 12, I5, 


20 and 24 y. to give 3-4-5-6-8-9-10 v., etc. 
Type 5. 0-6-9-15 v. 4 a. Ideal for 


chargers. 
ee eee | 


MOVING COIL PHONES. Finest 
quality Canadian with chamois ear-muffs } 
and. leather-covered headband. With 
lead and jack plug. Noise excluding andj 
supremely comfortable. 22/6. Post 1/6. 


As above but complete with moving coil 
microphone. 25/-. Post 2/6. DLR-5 Low 
impedance headphones with attached 
throat microphone. 12/6. Post 1/6. All 
these items BRAND NEW. 


WIRELESS WORLD 


OSCILLOSCOPE OS-57/USM 38 . 
A modern American instrument with printéd circuit, 
miniature valves (30) and 3in. CRT (3WPI). Rugged con- 
struction, handsome appearance, Yin, x I3in. x I4¢in. 
Controls. are protected by a detachable lid which neatly 
houses test leads, cathode follower probe, circuit diagram 
and instructions. Time base I, 10, 100, IK and l0KuS/inch. 
Markers I, 10.and [00uS. Features include *‘ X ’’ expansion, 
Astigmatism, trigger rate 40 to 5000 c.p.s., Sweep Stability, 
variable calibration voltage, ‘‘ Z ’’ modulation, etc. Marker 
and Trigger pulses can be used externally. Operates from 
115 volts 50 to 400 c.p.s. Tested and in BRAND’ NEW 
condition. £29/10/-. Carr. 10/-. 


TRIPLETT SIGNAL GENERATOR 1632 
100 Ke/s to 120 Mc/s on fundamentals. Ten directly cali- 
brated ranges. Handsome well designed instrument ex 
USA forces. Six valves, buffer amplifier, stabilised HT, 
heavily screened ladder attenuator, variable carrier level 
(100uA monitor meter) int. mod., ext. mod., | Mc/s Xtal 
for self check. Mixing facilities for use as heterodyne wave- 
meter. In first class condition, tested with circuit. In special 
transit case. Operates from 15 v 50 c/s. £12. Carr. 10/- 


MARCONI CR-150/3 ee 

Double superhet receiver covering 2 Mc/s to 60 Mc/s in 
5 bands. 500 Kc/s crystal calibrator, fine oscillator tuning, } 
variable band width, 13 Kc/s to t00 Ke/s (double Xtal filters) 
Facilities for triple diversity. reception. Complete with 
separate AC mains power unit (original)... BRAND NEW 
in original packing but. less outer case. £50. Carr. £2. 


AR-88D RECEIVERS 
For the first time ever BRAND NEW in original packing as 
shipped from USA. With set of spare valves, ‘phones, 10Oft. 
copper aerial wire and instruction manual. £85. Carr. 30/-, 


AR-88 SPARE VALVES. Complete set of BRAND NEW 
individually boxed original valves (14). £2/10/-. P. & P. 2/6. 
AR-88 VIBRATOR PACKS. For 6 v. operation. Com- 
plete with vibrator and OZ4 rectifier. BRAND NEW 
in original cartons. 17/6. P. & P. 2/6. 
ee 
MAGNETIC COUNTERS (Ex-G.P.O.). 4 figures to 9,999. 
Coils 500Q for 24 v. operation. Tested. (No reset.) 5/- each. 
P. & P. 1/6. SPECIAL OFFER. 10 for 30/-. P. & P. 5/-. 


RELAYS G.E.C. MINIATURE SEALED 
M-I095. 670 2M 2B H/D Wire Ends 
M-1099. 6700 2M H/D Wire Ends 
M-1052. 5,000Q 2/CO. Plat. Wire Ends 
M-1493. 6700 4/CO. Plat 
ALL BRAND NEW and BOXED. 


Please add postage. 


ELECTRONIC FREQUENCY CONVERTER CV-253/ 
ALR. Ex U.S.A. equipment of recent design (1956). Covers 
38 to 1,000 Mc/s. in four switched bands as follows: 38 to 130, 
130 to 300, 300 to 550 and 550 to 1,000 Mc/s. Can be directly 
used with the APR-4 search receiver or, if a power supply 
is provided, into any 30 Mc/s. receiver or IF strip. Directly 
equivalent to all three tuning heads as used in the APR-4. 
BRAND NEW. £45. 


PCR COMMUNICATION RECEIVERS 


All sets are in PERFECT WORKING ORDER and give 
very fine results on short waves. PCR-2 £5/19/6, PCR-3 
£8/8/-. CARRIAGE (any type), §0/6. S.A.E. for details. 
POWER SUPPLIES. The above receivers require 250 
volts HT and 12 volts LT. We will supply any of the above 
receivers fitted with a BRAND NEW INTERNAL 
1POWER SUPPLY for £2 extra. Fully guaranteed ready 
for use on A.C. mains. 


STANDARD SIGNAL GENERATOR 
MARCONI TF-144G/4 : 
Complete and in apparently very good condition but sold as 
received from the Air Ministry, i.e., untested. and less leads. 
Technical manual and circuit supplied. We assure potential 


£16/10/- 
Carr. 30/- 


customers that ‘‘ untested’? does NOT mean ‘‘ beyond 
economical repair ’’ but are willing to supply GUARANTEED 
WORKING instruments complete with leads, etc., for £25. 


HEATHKIT & JASON AGENTS 
Se ec aed 


CHARLES BRITAIN (Radio) LTD. 


UPPER SAINT MARTIN’S LANE 
LONDON W.C.2. TEMPLE Bar 0545 


Near Leicester Sq. Station. (Opposite Thorn House) 
Shop hours: 9-6 p.m. (9-! p.m. Thursdays). Open all day Saturday 
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MICRO-WAVE EQUIPMENT 


 TS-148/UP (AN/UPM-33) AMERICAN — 


SPECTRUM ANALYSER. Checks 


frequency of TR and TB cells, signal gen- 
_ erators, local oscillators and magnetrons. — 
Measures pulse width, RF spectrum width 
and ‘‘Q”’ of resonant cavities. Frequency 
range 8,500 to 9,600 Mc/s. Internal power 
supply for 115 volts 50: c/s. In first-class 
condition. 


£100. 


AERIALS VERTICAL 32FT. 
Consists of 10 heavy duty screw together 
rods (3ft. long, Zin. dia.) together with a 
separate |4ft. whip aerial (wired through). } 
Complete with base mounting, all guy 
ropes, insulators, spikes and even a 
hammer. All contained in a sturdy 
canvas carrying-bag similar to a golf bag. 
Full contents list available. BRAND 
NEW... 59/6.° Carr. 10/6. == == 


HEWLETT: PACKARD 205 AG. An 
American audio signal generator of the 
finest quality. Ranges 20 to 200, 200 to 
2,000, ‘and 2,000 to 20,000 c.p.s. Output 
is 5 watts. Fully variable attenuator 0 to 
110-dB in +. dB. steps. Output imped- 
ances 50, 200, 500 and 5,000 ohms CT 
ungrounded. Input and output monitor 
meters. Operation from [10 volts A.C. 
mains. Electrically perfect-but wooden 
cases may be slightly damaged. £30. 
Carr. 30/-. : 


RADIATION METERS 
Portable .dose rate meter containing 
modern type rectangular 50 micro-amp 
meter CVX 494, electrometer valves, etc. 
BRAND: NEW... In_ canvas carrying: case. 
£3/19/6.. Post 4/-.-— 3 : 


MARCONI TF987/1 NOISE GENE- 
RATORS. DETERMINE NOISE FACTOR 
of A.M. & F.M. receivers. A.C. mains 
operation. Stabilised H.F.. AS NEW. 
Tested; £15, carr. 7/6. SLIGHTLY USED 
(but tested), £8/19/6, carr. 7/6. 
TS-175 HETERODYNE FREQUENCY 
METER 
A high frequency version of the well-known — 
BC-221. Accuracy 0.05%. Frequency range 
80 to 1,000 Mc/s. As new condition with 
original calibration book. Tested and 
guaranteed. £75. 


LM-14 HETERODYNE 
FREQUENCY METER 
Naval version of the BC-221. 125 Ke/s. to 
20 Mc/s. Undoubtedly superior to the 


BC-221 in construction and performance. 
Requires 12 or 24 v. LT and between 200 
and 475 v. HT (self stabilised). A parti- 


cularly’ useful feature is variable RF 
coupling and modulation is also available. 
With correct individual calibration books. 
Unused and guaranteed. £25. P. & P. 7/6. 
Separate power unit for A.C. (if re- 
quired). £4/10/-. P. & P. 5/-. 


SIGNAL GENERATOR CT-53 
A precision instrument covering 87 to. 
15.5 Mc/s. and 20 to 300 Mc/s. in six ranges. 
Variable attenuator from IuV to 100 
millivolts. A.C. mains operation. Good 
condition, tested and complete with cali- 
bration chart. £16/10/-. Carr. 10/-. © 


MARCONI IMPEDANCE BRIDGE. 
Type TF373. Measures L. C. & R. at 
1,000 Cycles. Accuracy 1%, 0-100H; 


0-100uF; 0-IMQ each in 5 ranges. Power 
Factor. and “"Q:*%. Guaranteed, £30. 


HEAVY DUTY L.T. TRANSFOR- 
MERS. (Gresham). Latest type potted, 
oil filled. Pri. 230 v. 50 c/s. Sec. 0-70-75- 
80 v. 4 amps. . Size 54 x 44 x 64in. high. 
We. 19 ib. BRAND NEW. 32/6. Carr. 5/-. 


HEAVY DUTY TRANSFORMER. Input 
220 volts to 250 volts at 50 cycles, tapped 
every 5 volts. Secondary, 50 volts at [5 amps. 
Very conservatively rated. Size 74 x 5£.x7in, 
Wt. 28 Ib. Brand new. £5/19/6. Carr. 7/6, 
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THE WORLD AT YOUR FINGERTIPS 


THE HE-30 4- BAND COMMUNICATION RECEIVER 


One of the finest general coverage bandspread 
Receivers available at this price. Covering 
550 Ke/s.-1,600 ke/s., 4.8 Me/s.-14.5 Me/s., 
1.6 Me/s. 4.8 Me/s., 10.5 Me/s.-30 Me/s. 
; Illuminated slide rule dial calibrated every 
5 ke/s. on 80 and 40 metres, Edgewise meter, 
0-100 logging scale coverage from 0.55- 
30 Me/s. 8 valve plus Rectifier Superhet 
circuit, RF. stage with an: Aerial Trimmer. 
2 IF stages. _BFO ontrol. Q-multiplier. 
Controls: Function Switch, Audio Gain. 
Selectivity (Q-multiplier), Frequency (BFO), 
Band Selector, IF gain, Trimmer*AVC-MCV 
Switch, ANL Switch, Main Tuning, Band- 
spread Tuning and Headphone Jack. Selectivity—60 dB at 10 ke/s., 0.8 ke/s. at 6 dB 
(with Q-multiplier), IF—455 ke/s. External P.M. Speaker reqd. 4 or 8 ohms impedance. 
Output 1.5 watts, 8 modern Miniature B7G Base Valves and 5Y3 Rectifier. Size 15 x 10x 
7iin.. Grey crackle finish. For operation on A.C. mains 220/240 v. 50/60 cycles. Full 
instructions and circuit diagram supplied. Send S.A.E, for leaflet. 


CARRIAGE PAID price 40 Gns. 


THE NEW HE-80 COMMUNICATIONS RECEIVER 


The HE-80 has outstanding sensitivity, 
0-100 logging scale forZinstant re-set, 
built-in “S$” meter, special recording 
Jack, remote “control socket allowing 
simultaneous contro] with transmitter, 
100 ke/s, crystal oscillator circuit pro- 
viding accurate harmonic signals of either 
4 or 8 ohms impedance. Two headphone 
sockets, one high, one low. ‘Technical 
Specifications: Frequency Coverage: Band 
I, 540-1,605 ke/s.; Band II, 1.6-4.8 ke/s.; 
Band II, 4.8-14.5 Me/s.; Band IV, 10.5- 
30 Me/s.; Band V, 144-146 Mc/s. Bandspread (Ham Band directly read): 80 Metre Band; 
40 Metre Band; 20 Metre Band; 15 Metre Band; 10 Metre Band. Sensitivity: 1 microvolt 
' for 10 dB signal to noise ratio. Selectivity: Normal 10 ke/s. at —75 dB, 1.25 ke/s. at 
—6 dB. With Q-Multi.: variable to 700 cps at 6 dB. Operation: AM, SSB, CW and FM. 
AM diode detector. SSB/CW product detector (BFO). FM gated bean detector. Power 
Source: 240 volts 50/60 cycles A.C. Power Consumption: 60 watts, Audio Output: 1.5 
watts, 8 or 500 ohms impedance. Auxiliary Circuits: Electrical Bandspread, Q-Multiplier, 
ANL, AVC-MVC, BFO,-100 ke/s. crystal colibrator, Valve Line-up: 4-6AQ8, 6BLS8, 3- 
_ 6BAG, 2-6BH6, 6AL5, 6AQ5, OA2, 6CA4, Dimensions: 17in: wide, 64in. high, 10in. deep. 


prIcE 5Q Gns. “rua” 


THE HE 40 4-BAND COMMUNICATION RECEIVER 


Completely built and ready to go. High 
sensitivity Superhet receiver covering 550 
ke/s.-1,600 ke/s., 1.6 Me/s.-4.4 Me/s., 4.4 
Me/s.-11 Me/s.; 11 Me/s.-30 Me/s, Elee- 
trical bandspread tuning. Slide-rule type 
tuning dial. Internal ferrite rod aerial for 
Medium waveband reception and a 59in, 
10-section chromium plated — telescopic 
whip aerial for the Short wave bands. 
Sockets for optional outdoor aerial. In- j 

ternal monitor loudspeaker. Latest modern miniature 
B7G bass valves, Headphone socket (may also be used 

for external loudspeaker). ANL, BFO, Receive/Stand-by switch. Built-in “S*’ meter 
220/240 volt A.C. mains, 50-60 cycle operation. Handsomely styled cabinet with grey 
erackle finish and handsome front panel, with chrome and satin chrome fittings, nie 
13§ x 84 x 5gin. Wet. 11} lbs. A comprehensive instruction manual is supplied. An 
ideal receiver for the radio am: ateur and Short wave listeners of all ages. 


Send 8,A.H. for leaflet. CARRIAGE PAID. PRICE £24. 15. 0 


* STARFLITE TRANSMITTER” 


Designed to meet the needs of most amateurs 
the Starflite has single-knob bandswitching, 
front panel switch to select any of five 
crystal positions with provision for an 
external VFO. Controlled carrier modulator 
permits almost 100% of the CW input to 
be used on AM peaks, Grid-block keying 
provides chirp-free operation. A full wave 
silicon diode power supply effects extremely 
low output ripple for cleaner CW trans- 
mission, electron-coupled Pierce Oscillator, 
capacitance bridge neutralization of the final 
and a three-stage lowpass filter. An illumi- 
nated edgewise D’Arsonval panel meter. Pi-network output provides the correct im- 
pedance match between the plate circuit and any 50-72 ohm coaxial feeder. Easy to 
follow point-to- “point instructions supplied with each set of components. When con- 
structed the Unit is housed in a heavy gauge steel Cabinet finished in grey crackle. 
SPECIFICATIONS: Power Input—90 watts peak. Operation: CW, AM Pdi mapa the. 
or VFO Control, Band coverage: 80-30 metres. Coupling: Pi-Network. Valve Line-up. 
6146, (2) 6CL6, 12AX7, 6DE7. Low Pass Filter. Size 134in. wide x 12in. deep. (ine. 
knobs) x 6}in. high (ine. rubber feet). Weight 28 lbs. Power requirements: 200/240 v. 
50-60 cps, 225 watts. MAY BE BUILT FOR 35 G Carriage and 
ns. Tnsurance 15/-. 


IT-H 
I 


ARGEST SELECTION OF 
M > 


Aya 6 
CROPHONES IN THE U.K.! 


DM.303. Dyn- Harada ont 
ray PS ETS b: mic High Impe- 
amie High Im ancl whwonl 


pedance Desk off switch. Omni- 


Microphone. . : recti on : e 

Complete with HrOMe-plave 
: ist frame, 
stand. Metallic a 


Price 99/6. 


green finish. P. & P. 2/6. 
Price 5 as 


P. & P. 2/6 
BM.3. 


Quality 
Crystal 
switch. 


with muting 


Sa! Chrome and black en-. 


amel finish. Complete with lead, 
‘neck harness and removable stand 
adaptor. Price 39/6. P. & P. 2/6, 
Matching table stand, 12/6 extra 
; DX.29. 
Dynamic 
Hens oh 
Lemp! fe 
Black 
erackle 
finish. 
With 
desk 
stand. 


Price 59/6. P,& P. 2/6. 


MS.2. Desk stand. 2- 
section high quality chrome 
with black enamel base, 
Dual jin. and fin. screw 
mike coupling. 9}in. 
# closed, 14in. extended. 
Price 22/6.P.&P.2/6. 


DM.304. Dynamic 
Dual High or Low 
with on/off switch. 
Satin chrome finish. 
Price 89/6. 
P. & P. 2/6. 


DM.107. Dynamic 
High Imp: with 
switch. Chrome and 
black enamel finish. 
Price 69/6. P.& P. 2/6. 


GcM.30. 
Crystal 
Microphone 
with on/off 
switch and 
holder. 


Price 39/6. P. & P. 2/6. 


Satin chrome finish, 


MARTIN 
FULLY TRANSISTORISED 


AUDIOKITS 


These ingeniously designed sub-assembled kits 
enable you to build a transistorised Hi-Fi 
system by simply linking together your choice 
of units. No technical knowledge ‘or. special 
tools are needed to build with.complete suecess. 
All units are supplied on printed circuit boards 
ready to mount and connect, Latest type 
transistors used in conjunction with the 
specially developed circuits give you superb reproduc- 
tion. For battery operation or can, be used on A.C. 
mains with Martin power supply unit. Following. Audiokits avail- 
able:— Unit 1.—5-Stage Matching Input Selector Unit 47/6. 
Unit 2.—Pre-Amplifier with Master Volume Control, 37/6. Unit 3.—3- 
Channel Mixer, 79/6. (Plug-in matching adaptois for above, 8/6 each.) 
Unit 4.—Combined Pre-Amplifier and Tone Control Unit, 62/6. Unit 5.—10 watt Main 
Amplifier (3 ohm output impedance only at present), £5/12/6. Unit 6.—Power Supply 
Unit, £2/12/6. P. & P. extra on above items, Full range of attractive Perspex escut- 
cheons available. Send 8.A.E. for fully descriptive literature. 


SEND S.A.E. FOR COMPLETE LIST OF 


PRE-RECORDED TAPES 


NOW AVAILABLE FROM STOCK 
AT 23 TOTTENHAM COURT ROAD BRANCH 


JASON 


FMT1 TUNER. 4 valve with ratio detector plus matched pair germanium diodes. Ex- 
ternal power supply required, All required components, £6/15/-. P. & P. 2/6. 


FMT2 TUNER. The modern shelt mounting version of the PMT1 complete with honey- 
comb case and complete with built-in power supply. Allrequired components, £10/12/6 
P. & P. 4/-. 


FMT3 TUNER. 


Complete range available. 
The following are selected examples only. 


7 valve tuner, with Foster Seeley discriminator.’ For fringe areas 
complete with power supply. All required components, £12/5/-. P. & Pp. 4l-. 

6‘ MERCURY 2°? TUNER. 5 valves with special turret for switching channels to operate 
on 3 F.M. stations: Home, Third and Light, and TV channels as required. Foster Seeley 
discriminator. Less power unit. All required components, £10/12/6. P. & P. 2/6. 


JTV2 TUNER. Switched tuner covering B.B.C., F.M. and B.B.C. TV and ITV. Turret 
tuner with built-in Foster Seeley discriminator, 
P. & P. 4/-. 


- Instruction books and itemised price lists available separately as 
follows: FMT!I, FMT2, FMT3,2/6each. MERCURY 2, JT V2, 3/6 each. 


SEE FOLLOWING PAGES FOR MORE 


All required components, £15/10/-. 
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(19) eee cee, ——————— ? 
10W W—131 FOR FURTHER DETAILS. . : 


(1) MULLARD "10 Pius 10” 
STEREO AMPLIFIER 


‘A High Fidelity design providing up to 


10 watts (per channel). 

KIT OF PARTS £20.0.0 

BUILT AND TESTED £24.0.0 (C. & 1. 7/6.) 
We can also supply the MAIN AMPLIFIER 
for operation with our DUAL CHANNEL 
PRE-AMPLIFIER. 

KIT OF PARTS £27.0.0 

BUILT AND TESTED £34.0.0 

(Cc. & I. 10/6.) 

(2) MULLARD DUAL 
CHANNEL PRE-AMPLIFIER 
A four-valve design for both STEREO- 
PHONIC and MONOPHONIC operation. 

KIT OF PARTS £12.10.0 
BUILT AND TESTED £15.0.0 
(C. & LL. 5/-.) 


(3) THE “TWIN THREE” 
STEREO AMPLIFIER 

Based on a recent design by MULLARD 

LTD. it is ideally suited for use in POR- 

TABLE RECORD PLAYERS. 

BUILT AND TESTED £9.0.0 (C. & I. 7/6.) 

To construct a STEREO PORTABLE RE-' 

CORD PLAYER we offer: 

Assembled AMPLIFIER with two ROLA 

8 x 5in. LOUDSPEAKERS and PORTABLE 

CASE for £16/10/0. (C. & 1. 10/-.) 


(4) THE ‘‘TUDOR” STEREO 
AMPLIFIER 

A self-contained shelf mounting Amplifier 

designed to provide high quality stereo- 

phonic and monophonic reproduction. 

PRICE ONLY £15.0.0 (C. & L. 7/6.) 


(5) TUDOR STEREO HI-FI 
SYSTEM 

Comprising a selfi-powered AM/FM Tuner, 
Stereo Pre-amplifier and 12 watt per channel 
Stereo Power Amplifier. The Tuner and 
Pre-amplifier are housed in matching black 
crackle finish metal Cabinets for shelf 
mounting, with silver metal dials and match- 
ing knobs. SPECIFICATIONS: Tuner— 
outstanding quality providing full VHF/FM 
Long and Medium waveband coverage, 
frequency range FM 87.5-108.5 Mc/s. 
AM MW 522-1,630 Ke/s. LW 145-270 Ke/s. 
Multiplex outlet provided. Pre-Amplifier 
— Designed for use with the Tudor Stereo 
Power Amplifier with inputs for most types 
of Pick-ups, direct play from Tape. Heads 
and ample sensitivity. for either Crystal 
or Moving Coil Microphone. Power Amplifier 
—14 watts per Channel. 

ALL FOR ONLY 48 Gns. (C. & I. 15/-.) 


(12) STEREO TAPE PRE- 
AMPLIFIER Model STP-I 

For use with current TRUVOX, BRENELL 

or COLLARO “STUDIO” 3}- and }-track 

Stereo Decks. 

KIT OF PARTS £22.0.0 

BUILT AND TESTED £28.0.0 

(C. & I. 8/6.) 

(13) MULLARD TYPE “C” 
TAPE PRE-AMPLIFIER 
Suitable for most }-track Mono Tape Decks. 

KIT OF PARTS £14.0.0 
BUILT AND TESTED £19.10.0 
(Gz :& 1. 7/8.) 

(14) MULLARD TAPE 
AMPLIFIER Model HF/TR3 
Based on Mullard’s type “A” design and 
suitable for most }-track Mono Tape Decks. 

KIT OF PARTS £13.13.0 
BUILT AND TESTED £19.0.0 
(C: & I. 7/6.) 

(15) MULLARD FOUR- 
CHANNEL MIXING UNIT 
Incorporates two inputs for CRYSTAL 
MICROPHONES, one for CRYSTAL 
PICK-UPS and a fourth for Radio or Tape. 

KIT OF PARTS £8.8.0 

BUILT AND TESTED £11.10.0 

(C. & I.7/6,) 

Alternative Model I/L provides for one input 

matched for moving coil or ribbon mike 

£1/17/- extra. 

(19) MODEL CR3/S TAPE 
RECORDER 

Incorporates the HF/TR3 Mk. II Tape 

Amplifier (described above) and the Collaro 

““Studio’’ Twin Track 3-speed Deck 

operating at 1fin., 3#in. and 7$in. Complete 

with Microphone and 1,200ft. Tape. 

KIT OF PARTS £33.8.0 

BUILT AND TESTED £43.0.0 

(C. & I. 15/--) 


KIT £15.15.0 (C.&I. 8/6.) 


(6) MULLARD 3-¥VALVE_ PRE- 
AMPLIFIER TONE CONTROL 
Designed mainly for the STERN/MU L- 
LARD range of Monophonic Power Ampli- 
fiers, 

KIT OF PARTS £10.0.0 

BUILT AND TESTED £13.13.0 

(GS Te B] =.) 


(7) MULLARD 2-VALVE PRE- 
AMPLIFIER TONE CONTROL 
Employing two EF86 valves and designed 
to operate with the Mullard MAIN AMPLI- 
FIERS but also perfectly suitable for other 
makes. 

KIT OF PARTS £6.6.0 

BUILT AND TESTED £9.10.0 

(C. & 1. 5-2) 


(8) MULLARD “5-10” MAIN 
AMPLIFIER ; 

For use with MULLARL 2- or 3-valve 

pre-amplifiers’ with» which an undistorted 

power output of up to 10 watts is obtained. 

KIT OF PARTS £10.0.0 

BUILT AND TESTED £13.10.0 

(C. & 1, 6/6.) 

ABOVE INCORPORATING PARTRIDGE 

OUTPUT TRANSFORMER £1/6/- extra. 


(9) MULLARD ‘‘5-f0ORC” 
AMPLIFIER 

The popular “ 5-10 ”’ complete incorporating 

Passive Control Unit providing up to 10 

watts high quality reproduction with an 

input of 600 mV. 

KIT OF PARTS £12.0.0 

BUILT AND TESTED £16.0.0 

(CoE. FPO: 

WITH PARTRIDGE OUTPUT TRANS- 

FORMER £1/6/- extra. 


(10) MULLARD ‘3-3RC” 

A HIGH QUALITY AMPLIFIER DE- 
VELOPED FROM THE VERY POPULAR 
3-WATT MULLARD “ 3-3” DESIGN, 
KIT OF PARTS £8.8.0 

BUILT AND TESTED £11.10.0 

(C. & I. 6/6.) 


(11) THE ‘“MONO-GRAM ” 

A small Amplifier of genuine high quality 
performance producing up to 3 watts 
undistorted output. 

KIT OF PARTS £4.10.0 

BUILT AND TESTED £6.0.0 

(C. & I. 3/6.) 


Due to production stream- 
lining we are pleased to 
announce PRICE REDUC- 
TIONS ON ITEMS 16 & 17 


(16) JLIO POWER AMPLIFIER 

Incorporates. the latest diode/pentode 

ECL86 valves In push-pull, PARTRIDGE 

ultra linear output transformer, PAR- 

TRIDGE mains transformer and smoothing 

choke. 10 watts power output, surplus 

power output, surplus power available for 

tuner. : 

KIT OF PARTS £10.10.0 

BUILT ANDTESTED £13.13.0 

(c..& C. 7/6). 

(17) DOUBLE FEATURE 
PRE-AMPLIFIER 

Inputs for microphone, crystal or magnetic 

pick-ups, tuner unit, and in addition offers 

full facilities for tape recording and high 

fidelity replay. This unique feature means 

that should you wish to include tape in 

your hi-fi system at a later date all that is 

required is a suitable tape deck. Push- 

button switching for 3 tape speeds 

equalised, 

KIT OF PARTS £13.13.0 

BUILT AND TESTED £19.19.0 

(C. & 1..5/-.) 

Prices if both units purchased together: 

KIT OF PARTS £23.13.0 

BUILT AND TESTED £32.0.0 

(C. & I. 10/-). 

(21) Mk. Il ‘“ FIDELITY ” FM. 
TUNER UNIT 

An attractively presented Unit incorporating 

MULLARD PERMEABILITY TUNING 

HEART and corresponding Mullard valve 

line-up. Very suitable to operate with our 

Mullard amplifiers. 

KIT OF PARTS £10.10.0 

BUILT AND TESTED £14.5.0 

(C. & I. 5/-.) 


COMBINED PRICE REDUCTIONS 
Mullard 5-10 Main Amplifier and 2-valve Pre-amplifier. 
BUILT AND TESTED £21.10.0  (C. & 1. 10/-.) 


Mullard 5-10 Main Amplifier and 3-valve Pre-amplitier. 
KIT £19.10.0 (C. & I. 8/6.) BUILT AND TESTED £25.10.0 (Cc. & I. 10/-.) 
(Above items with PARTRIDGE Transformer £1/6/- extra.) 


(6) 


(8) 


(li) 


Fully descriptive leaflets avail- 
able onany of the above items. 
INSTRUCTION - BOOKS 
AND DETAILED PRICE 
LISTS are Supplied Free with 


Kits of Parts but may be}. 
purchased separately if re- 
quired. 

Items 1, 2.and 14, $/- each; 6 and 13, 
3/6 each; 7, 8, 9, 10 and 21, Q/- each; 
11 and 15 2/6 each; 12, 5/-. | 
Post. Free. (Instruction booklet for? 
item 19 is same as item 14.) 


Jury, 1964 


A 6-valve Superhet Radiogram Chassis of 


CHASSIS BARGAIN! outstanding quality covering M.W. 200-550 


Metres, L.W. 1,200-2,000 Metres, V.H.F. 87-100 
Me/s. Incorporating internal Ferrite Rod Aerial 
and the famous Gorler Tuning Heart for V.H.F. 
Pick-up input suitable for most modern Record 
Players. Power output 4 watts, valve line-up: 
EZ80, EABC80, EF86, ECHS81, EL84, ECC85. 
Volume On/Off and Tone Control, attractive black 
Tuning Dial size 15 x 6in. with gold lettering and 
contrasting cream and gold knobs. A.C. 200/ 


25 ; 5 shy 
250 v. Size 15 x 7} x ee 16 Gns. 
Or £3/9/- Deposit (plus P. & P.) and 9 monthly payments of 32/8. P. & P. 5/-. 


TS \ ate 


The"HIGHWAYMAN" 


OUR QUALITY CAR RADIO TO 
BUILD YOURSELF AT A NEW 
LOW PRICE.. = Look at these features:— 
* Attractive styling. % Push-pull output. + Three 
latest Mullard transistors plus valve types EBF83 
and ECH83. % No buzz, high output and sensitivity. % Printed 
circuit (latest type). 4% 7x 4in. high flux p.m, speaker and 
r baffle. > Medium and Long Waves. y%& Push button for 
fingertip control. 4 Extremely low battery comsumption (less than + amp.). % Easy to 
fit any make car (positive earth only). +: 12-volt operation. +* Compact size, measures 
sees A hak 2in. deep. %* Easy assembly, supplied with dial and drive already mounted. 

jpecial inclusive price of F 
All parts available separately. Only £7. 1 9 . 6 Plus 5/- P, & P. 
Individually priced parts list and comprehensive instruction booklet 2/6 post free. 
(Deducted from cost if complete parce) purchased later), 


Optional] extras: 3-section chromium plated weatherproof telescopic aerials type 1, 17”/44” 
19/6. Type 2, 2”/43” 29/6, both plus p.p. 2/6 if purchased separately. 


Wp 
Ny 


A first-class amplifier designed for the audio enthusiast 
and professional musician. SPECIFICATIONS: Power 
output 14 watts. Separate bass and treble controls, 
full mixing facilities. Ideal for use with guitar. Freq. 
response 15-20 ke/s. Input 1, 5 m/v. Input 2, 40 m/v. 
Output imp. 3 or 15 ohms, Valve line-up: 2-EL84, 
EF86, ECC83, EZ81. Gold hammer finish chassis, 
engraved Perspex front panel. 


PRICE Ready Built 11 Gns. 
orin KIT FORM 9 GNS. P. & P. 7/6 each. 


Simple point to point instructions supplied with each kit. Top quality components used 
‘throughout ensuring perfect results. Instruction book available separately 1/6. Attractive 
ease with carrying handle available shortly. ; ‘ 


The B.H. HI FIDELITY 14 AMPLIFIER 


BUILD YOURSELF AN 
INEXPENSIVE TAPE RECORDER! 


- LATEST COLLARO STUDIO TAPE TRANSCRIPTOR—Incorporating Record Interlock 
Lever, 3 motors, 1{, 3}, 7} i.p.s., takes 7in. spools. Push button controls, NEW LOW 
PRICE OF £10/10/- ONLY plus 7/6 P. & P. Usual H.P. facilities. 


NEW TAPE RECORDER AMPLIFIER 
TYPE 8311-V. Sub-assembled—anyone 
_ ean build Printed Circuit, all components 
mounted and dip soldered. Already 
tested. Each lead cut to length. All that 
is required to complete the tape recorder 
is for a few components to be mounted in 
the cabinet and the free end of the leads 
soldered to terminals which are clearly 
marked, everything supplied, all you need £ ari ies. 
is soldering iron, pliers and screwdriver. : : : 
Valve-line-up: EF86, ECC83, 2 x ELS84, ee 
EZ81 and EM34 magic eye. Monitoring Vs gs & ty 
output facilties socket for feeding to high ETE ee 
quality amplifier can be used as “ straight ” ampliiier for record reproduction. EQUAL- 
ISING ON TWO SPEEDS. OUTSTANDING VALUE AT £11/11/- plus 2/6 P. & P. in- 
cluding all necessary instructions. 
ATTRACTIVE TWO-TONE PORTABLE CARRYING CASE, Suitable for above amplifier 
and Collaro Studio deck. Fitted 9in. x 5in. High Flux P.M. speaker for high quality 
reproduction. Inclusive price £5/5/- plus 5/- P. & P. Full list of competitively priced 
sInics. and stands on request. The above 3 items purchased at one time SUPPLIED 
CARRIAGE PAID. 
NOW AVAILABLE. FOUR-TRACK STUDIO DECK AS ABOVE FITTED WITH HI-FI 
_ FOUR-TRACK HEADS. Price £13/19/6, plus 7/6 P. & P. - 
_ TAPE RECORDER AMPLIFIER 8311-4V exactly as 8311-V but four-track suitable for 
Hi-Fi four-track heads. Price £12/12/-. P. & P. 2/6. 
N.B.—Four-track deck and amplifier fit the above case without any modification whatso- 
ever, 
- PREAMPLIFIER KIT TYPE 8312-CP. Complete high quality pre-amplitier kit for use 
with Collaro Studio Deck. Price £8/8/-. plus 2/6 P. & P. 


< ALSO SEE PRECEDING PAGES 
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CHASSIS BARGAIN! Latest printed circuit THREE WAV: Log, 
* Medium and Short. Extremely sensitive. Ferrite 

== = rod aerial, 4 watts output. Valve line-upsis Lz 

See i EZ80, EBF89 and ECH81. Tape and gram inputs. 

<< ” Tone control. Attractive dial. (size 12} x 4gin.) in 

maroon with gold lettering. Overall chassis size: 

14} x 7h Xx 6hin. A.C. 200/250. v. Fully 
guaranteed. SPECIAL PRICE £9.1 9.6 


P. & P.d/-. 
Or £2/19/6 Deposit (plus P. & P.) and 7 monthly 
payments of 22/6. 


HI-Fl STEREO HEADPHONES © 


For the connoisseur who requires perfection, Each Earphon 
consists of a 2in, Dynamic Loudspeaker with a full frequency. 
range, fitted with foam rubber Ear Pads for added comfort 
to keep out noise and to maintain an excellent bass response 
The resistance Junction box with change-over switch 
provides simple transfer from Phones to Speaker. Specifica: 
tions: Frequency Range 25-15,000 c.p.s. Input Impedance— 
16 ohms. Power Rating—} watt. Weight—13 ozs. PRICE ‘ 
5 Gns. P. & P. 2/6. Junction box 15/- extra. : 
SE 

STEREO STETHOSCOPE HEADSETS 
Enjoy personal listening in absolute comfort with the new lightweight Stethoscope H 
sets, suitable for stereo or monaural. 
Cable and Stereo Jack Plug. 


rose 


Magnetic low impedance. Complete with Gf. of 


PRICE 95/- P&P. 1/6 
/ 


MONAURAL STETHOSCOPE HEADSETS 
Suitable for Radio Tape Recorders, or monitoring tape recordings, 
magnetic low impedance or Crystal High impedance. Complete 10 P. & P, 
with 4ft. of lead and miniature Jack Plug. PRICE / 1/6 


OUTSTANDING 
PRICE REDUCTION ! 


THE B. & O. ST/M PICK-UP~ 
COMPLETE WITH SP11 STEREO- 
DYNE MAGNETIC CARTRIDGE. 
A’ Transcription Pickup of out- 
standing quality employing «a 
specially designed counter nce 
and unique weight adjustment: 
SPECIFICATIONS: Length 10jin. 
from tip of Cartridge. Height 2?in. 
Stereo/Mono Cartridge:—Frequency hesponse: +2.5dB from 380'c.p.s. to 15 ke. 
Output Voltage: 7 mV. per channel at 5 cm./sec. at 1,000 c.p.s. Separation: 20 dB mini- 
mum. D.C. Resistance: 1,250 ohms. Inductance: 200 mH. Recommended Tracking Force: 
2to4 grams. Compliance: 5 x 10-6 cm/dyne in all directions. Stylus: Diamond, radius of 
curvature: 7th. Recommended Load: 47,000 ohms, 9 n Gns plus 3/6 

5 PRICE “2 = P&P, 


RECORDING TAPE BARGAINS 


“BEL-CLEER ” 


FOR THE FIRST TIME IN THIS 


COUNTRY CANADA’S~ HI-FI 
MAGNETIC RECORDING TAPE — 
Following sizes available — others to 
follow... BRAND NEW — NOT SUB- 


STANDARD. 

High grade acetate base. Attractively 
boxed fitted leaders, fully guaranteed: 
Din. Std. COO. 66. eee vk ae os 12/ 
bin. L.P. 900ft. f 
5tin. LP. 1,200ft. 
Jin. Std. 1,200f. . #2 
fin. LP. 1,800f. .. -- 25/- 


PLASTIC TAPE SPOOLS 
Best quality. 2hin. 1/-; 3in. 1/8; 4in. 
2/-; din. Q/-; Siin. 2/3; Tin. 2/6. 
Any single item plus 6d. P. & P. 
Orders over £1 post free. 


PLASTIC SPOOL CONTAINERS 


For spool sizes: 5in. 1/6; S5iin. 2/-; 
Zin. 2/3. 


ere cernaeeneaneen 
TAPE SPLICER 
~ Fully automatic, 
: dual action cut and 
y trim. Hold tape 
firmly in position. 
A perfect splice 
every time. Black/ 
17/6 P. & P. 1/6, Chrome finish. 
Complete with instructions and spare 
cutting pad. 


“LAFAYETTE” 


AMERICAN RECORDING TAPE. frand 
new and boxed. Fully guaranteed. 


3zin. D.P. 600ft. MYLAR...... 11/6 
din. Std. 600ft. ACETATE ...... 8/6 
din. L.P. 900ft. ACETATE ...... 10/- 
din. D.P. 1,200ft. MYLAR...... 15/- 


diin. L.P. 1,200ft. ACETATE.... 12/6 
5iin. D.P. 1,800ft. MYLAR 
7in. Std. 1,200ft. MYLAR . 
Tin. L.P. 1,800f. ACETATE .... 
Tin, L.P. 1,800ft. MYLAR -.... 20/- 
Zin. D.P, 2,400ft. MYLAR ...... 25/- 
(P. & P. 1/- per spool) (4 or more post free) 


SA li at 


NEWS FLASH! 


Yet Another New 
Electronics Centre 
Opening Shortly At 


52, LORD STREET, 
LIVERPCOL 


LONDON: 


18, Tottenham Ct. Rd., W.1. MUSeum 5929/0095. Half-day Saturdays. 
23, Tottenham Cr. Rd., WI. MUSeum 3451/2. Half-day Thurdsays, 
309, Edgware Road, W.2. PADdington 6963. Half-day Thursdays. 
109, Fleet Street, E.C.4. FLEet St. 5812/3. Half-day Saturdays. 

162, Holloway Road, N.7, NORth 7941. Half-day Thursdays. 


9, Camberwell Church Street, S.E.5. RODney 2875. Half-day Thursdays. 
MAIL ORDERS AND ENQUIRIES TO: 


VISIT YOUR NEAREST STERN-CLYNE ELECTRONICS 


CROYDON: 


CENTRE 


12, Suffolk House, George St. MUNicipal 3250. Half-day Wed. 


BRISTOL: 
26, Merchant Street, Bristol, |. 


MANCHESTER: 


20/22, Withy Grove, Manchester, 4. 


10W W—132 FOR FURTHER DETAILS. 


Bristol 20261. Half-day Wed. 


BLAckfriars 5379. Open 6 days a 


week. 


Dept. W.W., 3-5 Eden Grove, Holloway, London, N.7. NORth 8161/5. 
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MAJOR 
£15.13 


TRIPLETOWE HI-Fi 


5 valves A.C. mains 
Built-in 
Two inputs and volume 


15 to 20,000 c.p.s. 
I2in. x 53in’ x :6in. high. 


12 watts 
isolated. 
pre-amp. 
controls. 
3 .tone controls; Bass, Treble and Middle. 
Auxiliary power supply.” 250 v. D.C. 6.3 v. A.C. 
Cabinet with handle, 30/- extra. 


and mixer. 


IR5 6i- | 6N7M  5/- | EBC8i 8/- | PCF82 8/- 
185 6/- |.6Q7G _6/- | EBF80 9/- | PcLs2 10/- 
1T4 8/- | BSN? 5/- | ECH42 9/- | PCL84 10/- 
2X2 Q/- | BV6G 5/- | ECH81 9Q/-.| PCL88 10/- 
384 7/- | 6X4 5/- | ECL80-_9/- | pigi 1 0/- 
3V4 9/- | 6X5 6/- | ECL82 10/- | prg3 ~ g/- 
3Q5 y/- | 12AT? 6/- | ECL86 10/- | pygo-—9/- 
5U4 6/- | 12AU7 6/- | EF86 10)- | pygi gj- 
5Y3 6/- | 12AX7 7/- | EF89 8/- | pyge = -j- 
5Z4 Q/- | 12K? _5/- | EF183 10/- | gpgy y- 
6AM6 4/- | 12K8 14/- | EF184 10/- | Goo S/n 
BAT6 6/- | 1297 5/- | EL84—7/- | GRoa 8 
6BA6 = 7/- | 85L6 9/- | EY51 9/- | GRegi g/- 
6BE6 5/- | 3524 5/- | EY86 _9/- 9/- 
6BW6 7/- | 954 Q/- | EZ40 9/- | UBF80 9/- 
6H6 3/- | DAF96 §/- | EZ80 ‘7/- | UCH81 9/- 
655 5/- | DF96 g/- | EZ81__—7/- | UCL82 10/- 
656 5/- | DK96 8/- | HVR2A 5/- | UCL83 12/- 
6J7G © G/- | DL9S_~—s S/- | MU14 = 7/- | UF89 = 9/- 
6K7G 5/- | EABCS80 8/- | PC9? 10/- | UL41 9/- 
6K8G 5/- | EB91 4/- | Pcu84 8/- | UY4l 7/- 
6L6G © «S/- | EBC41 §8/- ' PCF80 98/- | UY85 7/- 


NEW ELECTROLYTICS FAMOUS MAKES 


TUBULAR , TUBULAR CAN TYPES 
1/350 v... 2/-/50/350 v... 5/6/8/600v........... _9/- 
2/350 v... 2/3 100/25 v... Q/-| 
4/350 v... 2/3 250/25 v. 

8/450 7... 2/3 500/12. v. 

16/450 v. 3/- 1,000/12 v. 

32/450 v. 3/9/5,000/6 v... 5/-| Lhe 
25/25 v. 1/9/8+8/450 v. 3/6/32+32/450 v..... 6/- 
95/50 v. Q/-/8+16/450 v. 3/9/50+50/350 v....._ 7/- 
50/25 v. Q/- 16+16/450 v. 4/3 64+120/350_ v... 11/6 
50/50 v. 2/-/82 + 32/350 v. 4/6| 100 +200/275 v... 12/6 


een nr SS 


TINNED COPPER WIRE 16 to 22:s.w.g., { lb. 3/-. 
ENAMEL WIRE ilb. 16 to 22 s.w.g., 2/9, 24 to 30 s.w.g. 3/6. 
32 to 40 s.w.g.. 4/6. D.C.C: 28, 34, 36 s.w.g., 3/6 2 02. 


CRYSTAL MIKE INSERTS. High output. 
i 6/6 


Miniature size, Isin. dia. x $in....... | 
1 ACOS MIKE INSERT 12 x Zin. ...... 8/6 
ACOS STICK MIKE 39-1............ 35/- 
T.S.L. DE LUXE STICK MIKE...... 25/- 
TELEPHONE CONTACT MIKE... 10/6 
GUITAR CONTACT MIKE ....:... 15/6 


VALVE HOLDERS. EA50 6d: B12A, CRT, 1/3. Eng. and 
Amer. 4, 5, 6 and 7-pin 1/-. Printed circuit B9A, B7G, 
Int. Oct. 1/-. MORSE KEY 4/6; BUZZER 4/6. 


MOULDED Int. Oct. or Mazda Oct. 6d.; B7G, B8A, B8G. | 


B9A 9d. B7G with can 1/6. B9A with can 1/9. Ceramic 
EF50, B7G, B9A, Int. Oct. 1/-. B7G, B9A cans, 1/- each. 
Valve base plugs B7G, B9A, Int. Oct. 2/3. 


MARTIN TAPE PRE-AMPLIFIERS 
(PLAY-BACK THROUGH YOUR OWN AMPLIFIER) 
FOR 2 TRACK COLLARO DEUKS 8 GNS. 
MARTIN COMPLETE RECORDING 
AND PLAYBACK AM@?LIFIERS 
FOR 2 TRACK COLLARO £11/11/-. 


TAPE DECKS Collaro 2-Track £10/15/-. 


Ye SS 
HEADPHONES, 2,000 ohms 12/-. 4,000 ohms 15/- pair. 
HEADPHONES, moving coil 100 ohms 10/- pair. 
SWITCH Cleaner Fluid, squirt spout, 4/6 tin. 


C.R.T. BOOSTER TRANSFORMERS 


For T.V. Tubes having. heater Cathode short circuit 
and for T.V. Tubes with low emission, full instruc- 
tions. Mains input. 

LOW LEAKAGE WINDINGS WITH OPTIONAL 
0%, 25% or 50% BOOST ON SECONDARY. 

2V. OR 4V. OR6.3 V. OR 10.3 V. OR 13,3 V. 10/6 
(State Tube voltage required) ea. 

eee ee eee ee eee — eee 
SPEAKER-FRET. Gold, Green or Maroon Cloth 17 x 25in., 
5/-; 25 x 85in. 10/-. Tygan various colours, 52in. wide from 
10/- ft.; 26in. wide from 5/- ft. Samples 1/-. 
EXPANDED METAL, Gold, 12 x 12in., 6/-. 
12 x 12in. 2/-. 


MINIATURE PANEL METERS 
Size I2in. sq. Precision jewelled bearings, 
2% accuracy, silvered dials, fine pointers, 
0-! mA. 27/6; 0-5mA. 27/6; 0-300 V. 27/6; 
0-50va 39/6; 0-500va 32/6. ‘‘S’’ meter 35/-. 


TYGAN 


Sensitivity mic. 10 mV.; Gram 250 mV. 


WIRELESS WORLD 


MAINS TRANSFORMERS 
200/250 AC Post 2/- each 


STANDARD 250-0-250, 80 mA, 6.3 v. 3.5 a., tapped 
4y. 4a. Rectifier 6.3 v. La, tapped 5 v. or 4v. 2a. 22/6 
Ditto 350-0-350 6 
MINIATURE 200 v, 20 mA.,6.3v14.. 
MIDGET 220 yv. 45 mA., 6.3 v. 2a.....-.------ 


SMALL, 250-0-250 v. 45 mA., 6.3 v. 2a.......-- 17/6 
STANDARD 250-0-250 65 mA., 6.3 v. 8.58... 17/6 
HEATER TRANS. 6.3 vy. 1) @....--.-----+> 7/6 
Ditto tapped sec. 1.4 v., 2, 8, 4, 5, 6.3 v. 14 amp. 716 
HEATER TRANS. 6.3 v. 4 a.-....--+----+--- 0/6 


GENERAL PURPOSE. LOW VOLTAGE. Outputs 
3 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 30 v. at2a. 22/6 
AUTO TRANS. 150 w., 0, 115 v. 200, 280, 250 v. 22/6 
AUTO TRANS. 500 w.\0, 115, 200, 230, 250 v. 82/6 
MULLARD “510” MAINS TRANS, TO SPEC. 33/6 
300-0-300 120 ma, 6.3 v. CT 4a, 0, 5, 6.3 v. 2a. 


0.P. TRANSFORMERS, / x 
pentode, 4/6. Miniature 3V4, etc., 5/9. Multi-ratio 7/6, 
Multi-ratio heavy duty push-pull 7 to 10 w., 18/6. 
Goodmans heavy duty 10/20 w. 6K push-pull, 30/-. 
Estone ultra-linear OT/ML 10 w., Spec. for ‘$510’ 45/-. 
10 w. matching transformer, 3, 7, 15 ohms, 12/6. | 
INTERVALVE TRANSFORMERS, 3:1, 5:1, 9/- each. 
L.F, CHOKES 15/10 H., 60/65 mA., 5/-; 10 H., 85 mA., 
10/6; 10 H., 120 mA.; 12/6; 10 H. 150 mA., 14/+. 
465-470 Kc/s SIGNAL GENERATOR © 
Price 10/6. Ready made with valve 185. POCKET 
SIZE 2tin. x 44in.x lin. Only one resistor to change. 
Full instructions supplied. Battery 8/6. Details free. 


FULL WAVE BRIDGE CHARGER RECTIFIERS. 2, 6, 
or 12 V. 13 a., 8/9; 2 a. 11/3; 4a. 17/6. 

CHARGER TRANSFORMERS. Tapped input 200/250 v., 
for charging at 2, 6 or 12 v., 1} a., 15/6; 2 a., 17/6; 4 a, 
22/6. Free charger circuit. Ammeter 0-5 a., 10/6. 


BOOKS (List S.A.E.) 


“OW.W.” Radio Valve Data............ 
High Fidelity Speaker Enclosures... 
Valves Transistors, CRT Equivalents 9/6 
At a Glance Valves, CRT Equivalents 3/6 
TV Fault Finding 5/- 
Mullard Audio Amplifier Manual... 8/6 
Radio Valve Guide, Books |, 2, 3, or 4 ea. iP 
6 
1/6 


Practica! Radio Inside Out............ 
Master Colour Code................-...- 
Coil Design and Construction Manual 5/- 
Radio, TV and Electronics Data Book 3/6 


International Radio Stations List... 
Boys’ Book of Crystal Sets............ 
Stroboscopic Disc 33, 45, 78 r.p.m.... 
How to Receive Foreign T.V. 


2/6 
| 


CRYSTAL DIODES. G.E.C. 2/-; GEX34, 3/-; OA81, 3/-. 
CRYSTAL COILS HAX, 3/6: HAXL 3/6; DRR2 4/6. 
CRYSTAL SET BOOKLEY']/-. CRYSTAL SET KIT 12/6. 


BRIMISTORS CZ1 3/6; CZ2 2/6; UZ8 1/6. 
\ 


MAINS POWER PACKS. Ready built 
with Mains Transformers, Rectifiers and 
Condensers etc., providing H.T. and L.T. 
200 v.20 mA. D.C. £ wave 6.3 v.1a.A.C. 25/6 
220 v.50 mA. D.C. 4 wave 6.3v.2a.A.C. 35/6 
250 v.80 mA. D.C. Full wave 6.3 v.4a. A.C. 45/6 
TRANSISTOR TYPES. 9 v. Same size as 
battery PP3 19/6, PP9 45/- (also replaces PPI, 


9 volts 
45/- 
MAINS 
POWER 
YOUR 
TRANSISTOR 


ADASTRA 3-3 HI-Fl AMPLIFIER 
READY BUILT, WIRED AND TESTED 
A.C. 200-250 V. Valves ECL86 and EZ80. 
3 ohms 3 watts. Controls: bass boost, treble 
and volume. Separate engraved front-panel. 
Quality mains transformer. Chassis size 
6in. x 5in. x 3in. Price £4/19/6. Details S.A.E. 
“* Performs agreeably well.’’ (The GRAMOPHONE) 


Heavy duty 50 mA., 5/6. Small, 


JuLy, 1964 
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TIMI ONIN DOOD 
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Incorporating a special 
and Horn Tweeter. ae 
Performance 25 to 20,000 c.p.s. sub- 
stantially flat from 38 to 16,000 c.p.s. 
Peak input 30 watts. Size 24x 14x 
12in. Semi matt Sapele or Walnut 
finish. : 
8in. Junior 8w. 40/20 kc/s. 15Q. ......... 5 gns. 
12in. Stalwart 15w. 45/13 ke/s. 3 or 150. 5 gns. 
12in. Stereo, foam suspension, 15 ohms. 7 gns.- 
[2in. Standard H.D. 20 w.40-14,500 c.p.s. 7 gns. 
12in. De Luxe foam, 15 w. 25-17,000 c.p.s. 
15,000 Lines, Bass Res. 32-38 .......... 9 gms. 
_42in. Bass 25 w. 20-18,000 c.p-s.......... 12 gns. 
12in Ultca Twelve, 20 c.p.s. to 25 kc/s 16 gns. 
15in. Auditorium 35 w. Mk. II Bass Res. 36-42° 
17,000 lines, ideal for guitars, etc.... 18 gns. 


‘12in, Unit 


LOUDSPEAKERS. PM 3 OHM FAMOUS MAKES. 
Qhin., 8in., 4in., 5in., Gin. x 4in., 15/6 each; 8in. 17/6; 
64in:, 16/6; 10in. 30/-; 12in. 30/-; (15 ohms 35/-). 
10in, x Gin, 22/6; 8in. x 5in., 9in. x 6in., 21/-. 

E.M.I. Double Cone 13 x 8in. 10 w. 45/-; 

Horn Tweeter 104 dB. 2 Ke/s. to 16 Ke/s. 29/6. Crossover 
3000 c.p.s. 30/-; 10in. HF1012, 87/6; 8in. HF812 72/6. 
TWIN GANG CONDENSERS ‘‘ 0-0’ Transistor 208pF and 
176 pF. with trimmers and screen 10/6 each; 365 pF. 
miniature 12 x 1}in. x 1#in. 10/-; 500 pF standard wi 
trimmers, 9/-; midget, 7/6; midget with trimmers, 9/-; 
500 pF slow motion drive, standard, 9/-. Small 3-gang 
500 pF., 17/6. Single ** 0’ 365 pF, 7/6. 

SHORT WAVE. Single 10 pF., 25 pF., 50 pF., 75 pF., 100 pF. 
160 pF., 5/6 each. Can be ganged together. Couplers 9d. each, 
Aaeey RS DIALS. 0-100 Ratio 8:1 1tin. 12/6, 2in. 14/-, 

in. 16/-. 

TUNING AND REACTION CONDENSERS. 100 pF., 300 pF., 
500 pF., 3/6 each, solid dielectric. 

CONDENSERS. 0.001 mfd., 7kV. T.C.C. 5/6; ditto 20 kV. 
0/6; 0.1 mid. 7 kV., 9/6; 100 pF to 500 pF. Micas, 6d. 
Tubular 500 v. 0.001 to 0.05 9d.; 0.1 1/-; 0.25 1/6; 0.1/350 v. 
Qd.; 0.5/350 v., 1/9; 0.01/2,000 v. 1/9; 0.1/2,000 v. 3/6. 
CERAMI¢ CONDENSERS. 500 v. 1 pF. to 0.1 mfd., 9d. High 

oltage pulse ceramics, 100 pF., etc., 12 kV., 2/6. 

ILVER MICA. 10% 5 to 500pF., 9d.; 600 to 3,000 pF. 1/-; 
close tolerance (plus or minus 1 pF.), 2.2 to 47 pF., 1/ 
ditto 1% 50 to 815 pF. 1/-; 1,000 to 5,000 pF., 1/9. - 
WAVE-CHANGE SWITCHES G 


=? 
"> 


2 p. 2-way, or 2 p. 6-way, long spindle............ 3/6 
3 p. 4-way, or 1 p. 12-way, long spindle. -. 3/6 
4p. 2-way, or 4 p. 3-way long spindle... 3/6 
8 p. 4-way, 2 wafer long spindle. ................... 6/6 


Wavechange ‘* MAKITS’’ Wafers available; 1 p. 12-way, 
2 p. 6-way, 3 p. 4-way, 4 p. 3-way, 6 p. 2-way. Prices 
include click spindles, adjustable stops, 1 wafer, 8/6; 2 
wafer, 12/6; 3 wafer, 16/-. Extra wafers up to 12, 3/6 each. 
TOGGLE SWITCHES. s.p., 2/-; dp. 8/6; dp.dt., 4/-. 
Rotary Toggles, s.p., 3/6; d.p. 4/6. Min. Slide dp. 3/6. 
JACKS. English open-circuit 2/6. closed-circuit 4/6. 
Grundig type 3-pin 1/3; Grundig Lead Type 3/6. Phono 
Plugs 1/-. Socket 6d. Banana Plugs 1/-. Sockets 1/-. . 
JACK PLUGS ENGLISH Screened 3/-. Grundig 3-pin 3/6. 
BULGIN NON-REVERSIBLE PLUGS and SOCKETS. 
P74 2-pin 4/8; P73 38-pin 4/6; P194 6-pin 6/6. 

P3860 3-pin 4/-; Mains selector panel with plug 1/-. 


48-HOUR RETURN OF POST MAIL ORDER. SERVICE 


RADIO 


Our written guarantee with every purchase. 


COMPONENT 


_ Buses 133 and 68 pass door. S.R. Stn. Selhurs 


10W W—133 FOR FURTHER DETAILS. 
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FOR — IMMEDIATE — DESPATCH — PHONE — US — TODAY 


_1964 RADIOGRAM CHASSIS 


Three Wavebands 
S.W. 16 m,-50 m. 
M.W. 200 n1.-500 mm. ECH81, EF89, EBC81, 
L.W. 800 m.-2,000 m. EL84, EZ80 
12-month guarantee. A.C, 200-250 v. 4-way switch. 
Short-Medium-Long-Gram, Ferrite Aerial. A.V.C. and 
Negative Feedback. 5 watts 8 ohm. Chassis 13}in. x 
Vin. high x Sin. deep. Glass dial size 13in. ~ . 4in, 

horizontal wording. Two Pilot Lamps. Four Knobs. 
Aligned and calibrated. Chassis isolated from mains, 


BRAND NEW £9.15.6 «.... a6. 


Matched Speakers Sin. 17/6; 10in. 25/-; 12in. 30/-. 


Five Valves 
Latest Mullard 


Volume Controls | 80 ree Coax 

ak ere Midget yee spaced 6d. yd. 
mi eg. 

L/8.3/-. D.P. 14/6. 40 yd. 17/6, 60 yd. 25/- 


Low loss 5dB per 1OOft. 
at 500 me/s. 
Ideal 625 lines 1/6 yd. 


CAR AERIAL 15/8. PLUGS 1/6. Ditto sockets 1/3. 
COAXIAL PLUG 1/-. TRIPLEXERS Bands I, II, III 12/6. 
PANEL SOCKETS 1/-. LEAD SOCKETS 2/-. 

COAX. OUTLET BOXES, SURFACE OR FLUSH 4)/-. 
BALANCED TWIN FEEDER 6d. yd., 80 or 300 ohms. 
TWIN SCREENED FEEDER 1/- 80 ohms. 

EXTENSION SPKR. CONTROL, 10 ohms 3/-; 25 ohms 6/6. 
TELESCOPIC CHROME AERIALS. 12in. extends to 
33in.” 8/6 each. T.V. AERIAL B.B.C. and I.T.V. 15/-. 
RESISTORS. Preferred values, 10 ohms to 10 meg. 

2 w., + w., lw. 4d.; 1) w., 8d.; 2 w., L/-. 

HIGH STABILITY. { w. 1% Q/-. Preferred values, 10 
ohms to 10 meg. Ditto 5%, 1¢ ohms to 22 meg., 9d. 


' Stereo L/S 10/6. D.P. 14/6. 
Linear or Log Tracks. 


5 watt bi Vs 
10 watt 7. WIRE-WOUND RESISTORS 1/6 
15 watt 10 ohms 10,000 ohms L g- 
12.5 K. to 25K. 10 w. 8/- 


LF, TRANSFORMERS 7/6 pair 
465 ke/s, Slug Tuning Miniature Can. 2x1 1in.~ 
High Q and good band width. Data sheet supplied. 


WIRE-WOUND Pots. 3 
WATT. Pre-set Min, T.V. 
Type. All values 10 ohms 
to 25K, 3/- ea., 30K, 4/-; 
Carbon 30K to 2 meg., 3/-. 100K, 7/6. 


TRIMMERS. Compression ceramic 30, 50, 70 pF, 9d.' 
100 pF 150 pF, 1/3; 250 pF, 1/6; 600° pF, 750 pF, 1/9* 
Phillips 0 to 10 pF, 3 to 30 pF, 1/- each. T.V. etc. 1000 pF» 
with knob, 2/-; RADIO SCREWDRIVER, 5in., 6d. 

Bulgin Test Prods 2/9 ea. Neosid Trimming tools 1/9. 

NEON MAINS TESTER-SCREWDRIVER, 5/-. 

SOLDER MULTICORE 44. yd. SAVBIT DISPENSER 2/6. 


HIGH GAIN TV. PRE-AMPLIFIER BAND 1 B.B.C. 
Tunable channels 1 to 5. Gain 18 dB. ECC84 valve. 
Kit ‘price 29/6 or 49/6 with power pack. Details 
6d. say valves if preferred for 0.3a heater chains). 


WIRE-WOUND 4-WATT 
STANDARD SIZE POTS. 
LONG SPINDLE VALUES 
50 OHMS. to 50K, 6/6; 


.T.A.—same prices, 
Tunable channels 8 to 138, Gain 17 dB. 
coils and circuit only, 9/6. Chassis 4/9, Band I or II. 


PAXOLIN PANELS. +in. x 10in. = 8in. 2/-. 
RECTIFIERS, RM1 5/-; RM2 6/-; RM3 8/-: RM4, RM5, 
14A100, 14A116 10/- each; K3/25, 600 v. 5 ma. 5/-. 
MINIATURE CONTACT COOLED RECTIFIERS. 250 y. 
60 mA., 7/6; 250 v. 85 mA., 9/6; 200 mA., 21/-; 300 mA., 
27/6; Full Wave Bridge 250 v. 75 mA., 10/-; 120 mA., 15/-. 
Silicon 250 vy. 450 mA., 10/-. Silicon 250 v. 150 mA., 5/6. 
. SELENIUM RECT. Popular type. 300 v. 85 mA,, "he: 

COILS Wearite ‘' P *’ type, 4/- each. 
Repanco. L. and Med. T.R.F. reaction, 4/6 ea. 
OSMOR MIDGET “ Q ”? type, adj. dust core, from 4/- each, 
FERRITE AERIALS (VALVE) M, 8/9; M.L. 12/6. 

* FERRITE ROD AERIALS. L. and M, for transistor circuits. 
OSMOR 10/- each. WEYRAD 12/6 each. 
FERRITE RODS 8» jin. 3/-; 6x 4din. 3/-; 6x 3yin. 3/-. 


CHASSIS 
_ The cutter consists of four parts; a die, a punch, an Allen 
€crew and key. 
18/- 34/3 


tin. Igin. 


gin. 14/6 Itin. 18/6. 25in. 37/9 
Zin. 15/6 tin. 20/- 2gin. 44/9 
gin. 15/9 IZin. 20/- lin. sq. 31/6 
lin. 18/- Itin. 20/6 ttin. sq. 28/- 
Iyzin. 1B/- Hin. 22/6 


EXPERTS ANSWER ALL ENQUIRIES 


SPECIALISTS 


P. charge I/-, Full list, I/-. C.O.D, 2/- extra. 


. Famous Manufacturers Surplus Bargain 
Ferguson Quality Amplifier 4 Watts 
Size 64 x 5x 4in. 200-250 AC double wound 
mains transformer. Volume and tone con- 
trols. Sensitivity 200 mv. Response 25 to 
20,000 cps. Price 49/6 ea. Complete and 

brand new. 
2 units matched for stereo etc., 89/6. 


H.F. CHOKES, all wave, 2/6. Osmor QC1, 6/9. 
T.R.F. COILS A/HF, '7/- pair. 

DUST CORES }in., 44. Purple Cores jin. 6d. 
ALADDIN FORMERS and cores. jin. §d., fin., 


104. 
0.3in, FORMERS 5937 or 8 and cans TV1 or 2, jin. sa. 
x 2lin. or din, sq. x l}in., 2/- with cores, © 


BLANK ALUMINIUM CHASSIS. 18 s.w.g. 4 sides, 


riveted corners, lattice fixing holes, 2}in. 
sides, Zin. x 4in., 4/6; 9in. x 7in., 5/9; Llin. x Zin, 
6/9: 18in. « 9in., 8/6; 14in, x llin. 10/6; 15in. x 
14in., 12/6. 

ALUMINIUM PANELS. 18 s.w.g. 12in. < 12in., 4/6; 
14in. = 9in., 4/-; 12in. x 8in., 3/-; llin. x 7in., 2/-; 
8in, x 6in., 2/-; 6in. = 4in., 1/6. 


SLOW MOTION DRIVES, Epicyclic ratio 6-1, 4/3. 
SOLON IRON 25 w. 200 v. or 230 v., 24/-. 65 w. 29/-. 


A.N.T.E.X. PRECISION sub-miniature iron. 200 or 240 v. 
29/6. Stands for A.N.T.E.X. irons 12/6 extra. 


EAGLE 4 TRANSISTOR PUSH-PULL 
RADIO AMPLIFIER | Size 4x I? x Zin. 


Powerful ready built miniature push-pull amplifier with 
output transformer, 4 transistors. Ideal for use with 
record players, intercoms., or ‘‘ BABY ALARM ”’ 
Complete with full instructions and circuit. 


price 47/6 9 v. Batt. 2/6 21in, SPEAKERS 15)-. 


MAINS DROPPERS. Midget. With adj, sliders, 
0.3A 1,000 ohms, 6/- 0:15A 1,500 ohms, 6/- 
0.2A 1,200 ohms, 6/- 0.1A 2,000 ohms, 6/-. 


Line Cord 100 ohms ft 0°28 8-way 1/- ft. 
BARGAIN SINGLE PLAYER KIT 200/250v. A.C- 


£9.15.0 


(less ca ie 
post 5 


WITH 2-STAGE AMPLIFIER 3- WATT 
HIGH-FLUX Sin. SPEAKER, 
4-SPEED E.M.1 TURNTABLE 
CRYSTAL PICK-UP FOR L.P. & 78 
Cut out Mounting Board $23 x 9Zin. 


ARDENTE TRANSISTOR TRANSFORMERS 
D3035, 7.38 CT:1 Push Pull to 3 ohms for OC72 
D3034, 1.75:1 C.T, Push Pull Driver for OC72 
D3058, 11.5:1 Output to 8 ohms for 0C73, etc. 
D167, 18,2:1 Output to 3 ohms for OC72, ete. 
D239, 4.5:1 Driver, fin. oa x } hes : 
D240, 8.5:1 Driver din. x tin, x 

ARDENTE TRANSISTOR VOLUME CONTROLS 
VC1545, 5K with switch, 5/3. VC1760, 5K with switch 10/6. 
DEAF AID EARPIECE Xtal or magnetic, 7/6. 

SUB-MIN. JACK and PLUG, 3/6 pair. 2.5 mm. or 3.5 mm. 
MIKE TRANSFORMERS 50:1, 3/9. 

P.V.C. CONN. WIRE, single or stranded, 2d. yd. 

SLEEVING 1 or 2 mm., 2d.; 4 mm. $d.; 6 mm., 5d. yd. 
Bib Cutters 3/6. Insulated Side Cutters, 8/6. 

Panel mounting fuse-holders 2/-. Fuses 60 mA. to 5 a., 6d. 


FAMOUS MAKES 


PLASTIC RECORDING TAPE 


Double Play Zin. reel, 2,400ft. 42/- 
5in, reel, 1,200ft.. 25/- 


Zin. reel, 1,800ft. 22/ 6 
5?in. reel. z, 200ft. 17/6 
bin. reel, 900i. 15/- | 


Jin. reel, 1,200ft. 17/6, 
5in. reel, 600ft. 11/6! Splicer Tape 3- 
‘* EASYSPLICE ’’ Tape Splicer 5/-. ‘ 


Screws 6BA, 4BA, 6d. doz. Nuts 6BA, 4BA 6d. doz. 


THE “ INSTANT ” BULK TAPE 
ERASER AND RECORDING HEAD 
DEMAGNETIZER 


sine Spools 
-- 1/6 


Long Play 


Leader Tape 
Standard 


200/250 v. 
AC. 


l 


48-Hour Mail Order 


337 WHITEHORSE ROAD 
WEST CROYDON Telephone 


THO 1665 


10W W—134 FOR FURTHER DETAILS. 


BUILD YOUR OWN 
RECORD PLAYER 


FROM 


£9.19.6 
“AND 


SAVE 
POUNDS 


4 Speed Autochange or Single Player units with Brand 
New 2-tone Cabinets 17>:15%8iin, Strong handle, 
gilt finish, clips and hinges. As used by Famous Make 
for 20 gens. models. Cut-out motor board 14 x 13in. 
Front baffle with 7 4in. high flux loudspeaker and 
3 watt 2 valve UY85, UCL82 2-stage amplifier ready 
built ‘on metal chassis 12*3*2iin. . Quality output 
transformer, low hum level circuit, Volume and Tone 
controls, 3 core safety mains lead. All items fit to- 
gether perfectly. Special instructions enable assembly 
in 30 minutes, only 5 wires to join. 12 months’ written 


guarantee. Available separately or package deals 
as below: 
AUTOCHANGE KITS pomp: as above. 
B.S.R. Monarch ~ y £11/10/- P.P. 5/- 
Garrard Autoslim ........ £12/18/- P.P. 5/- 
eg PLAYER KITS Complete —as above. 
E.M.I. Junior ............ £9/19/6 gh 5/- 
Garrard SRP10 auto stop/start £11) 15/- P.P. 5/- 
OR SEPARATELY 
Cabinet with board 14x18in. £3/9/6 P.P. 3/6 
cut out to your choice free of charge. 
Amplifier with 7x 4in. speaker £3/17/6 P. P. 3/6 
AUTOCHANGERS 
BSR, URIS oi cecccbeea ns £5/19/6 P.P. 3/6 
B.S.R, UA15/16. .......... £6/17/6 P.P. 3/6 
Garrard Autoslim ........ £6/17/6 P.P. 3/6 
SINGLE PLAYERS, 
Garrard SRP 10 auto stop/start £5/5/- P.P. 3/6 
E.M.1. auto stop/start 5/5 /- P.P. 3/6 
EMI, Junior... Tn £3/7/6 PP. 3/6 
TRANSCRIPTION UNITS 
Philips AG1016 Stereo/mono.. £12/5/- P.P. 5/- 


Garrard 4HF Mono xtal - £15/15/- PP. 5/- 
Garrard AT6 Mono xtal .... £10/10/- P.P. 5/- 
Garrard units £1 extra with Stereo/mono xtals. 


BARGAIN Stereo/Mono 

B.S.R. Autochange UA12 £7/10/- P.P. 3/6 
Replacement sapphire stylii....5/- diamond 15/- 
Replacement Xtals from 15/-; Stereo from.... 
Dust - Bug .Record Cleaner..............2..: 20/6 


BARGAIN XTAL PICK-UP ARM 
Complete with ACOS LP-78 Turnover Head. 20/- 
NEW MULLARD TRANSISTORS 
OC71 6/-, OC72 7/6, OC81D 7/6, OC81 7/6, AF115 
10/6, AF114 11/-, 0044 8/-, 0C45 8/-, OC171 9/-, 
0C170 8/6, AF117 9/6. Transistor Holders 1/3. 


Sub Miniature Condensers. 0.1 mFd., 30 v., 1/8. 1,2,4, 
5, 8, 16, 25, 30, 50, 100 mFd., 15 volt 2/6 each. 


‘66 1-1’ TRANSISTOR RADIO 


First-class components to make a 6-transistor 2-wave- 
band superhet chassis. Ideal for portable or table 
radio, All parts including BVA transistors, ferrite 
aerial, printed circuit. 8} 2fin., but EXCLUD- 
ING speaker ae genie’ se ohms output. 
instructions 1/6 (free with kit). 

£4.5.0 


Speakers 35 ohm.. 7/4in., 21/-. 

5in., 17/6; 3hin., 15/6. Cabinet 27/6. 
Re a eA St 
TRANSISTOR SUPERHET TRANSFORMERS, COILS 
PRINTED CIRCUIT AND FERRITE ROD AERIAL 


Long and Medium, Wave Aerial—RA2W with CAR 
AERIAL COIL. Gin. rod ;in., dia., 208 pF, 
12/6 


tuning 
5/4 
1st and 2nd LF. Translormers— P50/2CC, 470 Ke/s. 


Oscillator Coil, P50/1AC, 176 pF tuning........ 


yein. diameter by jin. high, each .......... 5/9 
8rd I.F. P50/3CC diode detector .............. 6/- 
Drive Transformer—LFDT4 ................ 9/6 
Printed Circuit—PCAl, 23in. x 8tin. Drilled and 


printed 9/6 
Jackson ‘‘OO”’ gang 208 - ores with trimmers 10/6 
Volume control 5K, D.P. 4/6 
35 ohm Speakers $iin. 15/6. 5in. 17/6. 7 x 4in, 21/- 
Wavechange Switch 
Set of 6 Mullard Transistors and diode........ 
Constructors’ Booklet with full details........ Q/- 
3 ohm Output Transformer OPT1 


B.B.C. 2 TRANSISTOR + DIODE —22/6 
M.W. and L.W. Radio Kit. Earpiece 7/6; Battery 2/3. 
Circuit and Details 6d. Real performance, 


SINCLAIR ‘“SLIMLINE’” 49/6 


5 Transistors plus 2 Diodes, Med. wave kit. Cabinet 
1% x fin. Includes earphone, printed circuit 
rocks Rod. Guaranteed no aerial required. Batt. 3/6 


(Export welcome. Send remittance and extra postage, no (en0)))) 1) i ae | 
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R.S.C. 


LEICESTER BIRMINGHAM 


32 High Street )'6:Gt. Western Arcade 
: - (Opp. Snow Hill Sin.) 
(Half day Thurs.) (No half day) 


DERBY 


26 Osmaston Rd. 
The Spot 


‘BRAND NEW CARTONED MANU- 
FACTURER’S DISCONTINUED. 


MODEL. $719.6 car. a/c. 


(Half day Wed.)’ 

en A REMARKABLE OPPORTUNITY. 
Push-pull output. ‘Latest high efficiency Mullard valves. 
Dual separately controlled inputs for mike and gram. 
Separate bass and treble controls. High-sensitivity. Output 


for 3 ohm or £5 ohm Joudspeaker. Guaranteed, tested and 

in perfect working order. For 200-250 A.C. mains. 
LINEAR TAPE :PRE-AMPLIFIER Type LP/1. ‘Switched 
negative feedback equalisation. Positions for Record 
fin., 32in., 7}in. and. Playback. EM84 Recording Level 
indicator. Designed primarily as the link between ‘Collaro 
Tape Transcriptor and high fidelity amplifier but suitable 
almost any ‘Tape Deck. 9 GNS. Send S.A.E. ‘for leaflet. 

*-EXTENSION SPEAKERS, in handsome, walnut veneered 
cabinets, All standard 2-3 obms, 64in. 29/9. 8in. 35/9. 
INEAR L145 MINJATURE 4/5 W. QUALITY AMPLIFIER: 
Suitable for use with any record playing unit and most 
microphones. Negative feedback 12 D.B. Bass and treble 
controls. For A:C.:mains input of 200-250 v. 50 -c.p.s, Out- 
put for'2/3 ohms speaker. Three miniature Mullard Valves, 
Size only 65x 5}in. high. Chassis fully isolated from 
mains.- Guaranteed 12 months. Only £5 19 6 OR 
Deposit 22/- and 5 monthly payments a : 
of 22/-. Send S.A.E. for leaflet. 
CABY MULTIMETERS. Ml. Sensitivity 2,000-ohms per 
volt, A.C. and D.C. 54/-. Al10. Basic meter sensitivity 
155 microamp. A.C. and D.C. ranges. £4/11/6. B40. 
Sensitivity up to 10,000 ohms per volt A.C. and D.C. 
£6/2/6. TMK500 30,000 ohms per volt. -A.C. and D.C. 
$8/19/6. Send 8.A.E. for leaflet. 

SUPERHET RADIO FEEDER UNIT 
Design of a high quality Radio ‘Tunez (specially suitable 
for use with any of our Amplifiers). “Yriode Heptrode, 
F changer is used. ‘Pentode I.F. and double Diode Second 
Detector. Delayed A.V.C. W. Ch. Sw. incorporates Gram. 
position. Controls are Duning, W. ‘Ch. and ‘Vol. Simple 
alignment. instructions, Only 250 v. 15 mA. H.T.:and L.T. 
or 6.3 v. 1 amp. required from amplifier. ‘Size of unit 
approx. 9-6-7in. bigh. Send 8.A.E, for illustrated leaflet. 
Total building cost of 5 GNS. Point-to-point -wiring 
diagrams and instructions 2/6. 

CHASSIS, GOODMANS, W.B., 
and FANE SPEAKERS, LINEAR, 
LEAK, YVERDIK, ROGERS, DULCI 
AMPLIFIERS, GARRARD and 
GOLDRING T/TABLES casHorh.p. 
THE SKYFOUR T.R.F. RECEIVER 
A design of a 3-valve 200-250 v. A:C. mains L. and M, wave 
T.R.F. receiver with selenium rectifier. It employs valves 
6K7, SP61, 6V6 and is specially designed for simplicity 
in wiring. Sensitivity and quality are well up to standard. 
Point to Point wiring diagram, instructions and parts list 
1/9. This receiver can be built fora maximum of £4/19/6 
including veneered walnut cabinet. 
ACOS GP67-2G HI-FI Crystal Cartridges with sapphire 
stylus. Standard replacement for Garrard, B.S.R. and 


Collaro. Only 16/9. Acos Stereo/Monaural 35/9. Ronette 
Stereo/Monaural 89/9. 


Post Orders to R.S.C. (M/C) Ltd.,:54 Wellington St., Leeds, 1- 
Trade Supplied. Personal Shoppers to any of Branches below. 


SHEFFIELD 


HI-FI 10 WATT AMPLIFIERS | onty 3 pairs of soldered 


joints plus mains. 


WIRELESS WORLD 


AUDIOTRINE 


GNS. 
Carr. 
17/6. 


R.S.C. BATTERY TO MAINS CONVERSION UNITS 


Size 5} x44 x 2in. approx. 
replaces batteries supply 1.4 v. and 90-v. where A.C. mains 200-250 v.50 ¢/s, is available. 
Suitable for all battery portable receivers reauiring 1.4 v. and 90 v. This includes latest 
Complete kit with diagram 39/9 or ready for use 46/9 
Type BM2. Size 8x 54x 2hin. Supplies 120 v. 90 v. and 60 v. 40 mA. and 2 v. 0.4a. 
to 1 amp., fully smoothed THEREBY COMPLETELY RELPACING BOTH H.T. BAT- 
TERIES AND L.T. 2 v. ACCUMULATORS when connected to A.C. mains supply 200- 
SUITABLE FOR ALL BATTERY RECHIVERS normally using 2 v. 


Type BM1. An all-dry battery eliminator. 


low consumption types. 


250 v. 50 ¢/s. 
accumulator. 
Complete kit with diagrams and instructions. 


Choke, Double Electrolytic Condenser. 


Post Terms, ¢.W:0. or €.0.D. No C.0.D. under £1. 
R S$ C Postage 2/9 extra on orders under’ £2. 4/6 extra under 
® e ® £5 unless carr. stated. 


HULL M’CHESTER LIVERPOOL 


POWER PACK KITS. Only 19/11. Fully smoothed H.T. output-of 250 v..60 mA. and ‘L.T, supply 0f.6.3 v. 1.5 amp. 
Consisting of Double Wound Mains Transformer 230/250 v. 50 ¢.p.s. A.C. primary. ‘Selenium: Rectifier. Smoothing 
Aluminium Chassis and Circuit. ey oe 


JuLy, 1964 


R.S.C. 


BRADFORD 


LEEDS 


13 Exchange Street 51 | 8-10 Brown Street} 73 Dale Street Hp Rotter 56 Morley Street 
(Castle Market Blidgs.)! Savile St. | (Market Street) try op 8 a gone Leeds, 1 (aboveAlhambra) 
(Half day closing Thursday) (No half day) | st. Sex. (NoHalfday)| (No half day) | (Half day Wed.) 


HI-Fl TAPE RECORDER KIT 


Build a high quality recorder in the £70 class for only 


OR DEPOSIT £2.13.9 


Can be 
assembled in and 12 monthly payments of 44/-. 
lhour: Cash price if settled in 3 months, 


, 


Completely 


49/9 or ready tor use 59/6. 


LONDON(|EDINBURGH|GLASGOW 


238, Edgware Road, W.2. 
Now open (Half Day Thursday) 


SENSATIONAL STEREO OFFER 


Complete kit of parts to construct a 3+3 watt good quality 
stereo amplifier providing realistic reproduction. Suitable 
all stereo pick-up heads. Ganged vol..and tone controls. 
Pre-set balance. For 200-250 v. A.C. mains only. Fully 
isolated chassis. : GNS 

Or including Stereo Head 19/9 extra. 


R.S.C. STEREO/TEN HIGH QUALITY 
AMPLIFIER KIT 

Valves. EZ81, ECC 
83, ECC83, EHL84, 
EL84. Separate 
bass and.treble con- 
trols giving “:cut’” 
and “ boost.” Sen- 
sitivity 50 mV. 5 
watts high quality 
output on each 
channel. Can be 
used as straight 10 
watt amplifier. Controls: Stereo/Monaural switch, ganged 
volume, ganged treble, ganged bass and balance. 


Carr. 4/6, 


Output for 3 ohms speakers. Point-to-Point 8 GNS 
witing diagrams and instructions. Illustration he 
full wiring details and priced parts list 1/9. 

Or supplied assembled. and tested 59/6 extra. ‘Carr. 7/9. 


133, Leith Street 
Now open (Half Day Wedaesday) 


326, Argyle Street 
Now open (Half Day Tuesday) 


R.S.C. 3 WATT -GRAM AMPLIFIER KIT 
All parts to construct a very compact, highly sensitive 
amplifier suitable for any type of\ single or autochange 


player. Size 12x23} x2}in. Chassis is isolated. Mains 
transformer for 200-250 v. A:C. mains. Out- 
put for 2-3 ohm speaker. Volume and tone 39 /9 
control with mains switch. Only 


GL3A MINIATURE 8 WATT GRAM AMPLIFIERS. For 
200-250 v. 50 e-p.s, A.C. mains. Overall size only 113x 
24x 2hin. Fitted Vol and Tone Control with mains switch. 
Designed for use with any kind of single player or record 
changer unit. Output for 2-3 ohms speaker. Guaranteed 
12 months. Only 59/6. 


SELENIUM RECTIFIERS 


L.T, Types H.T. Types H.W. 

2/6 v. ba, H.W... 1/9 |] 120 v. 40 mA..... 3/9 
6/12 v. 3 a. HW... 2/9 | 250 v. 50 mA..... 3/11 
Following F.W. — (Bridge) 250 v. 60 mA..... 4/11 
6/12 ve Loa 3/il 250 v. 80 mA..... 6/11 
6/12 v. 2 Ja. 250 v. 250 mA... 11/9 
6/1D> we 8. sea, Contact cooled 

6/12 v. 4 a. 250 v. 60 mA. H.W. 5/11 
612 vy. 5 a, 250 v. 70 mA. H.W. 9/11 
6/12 v. 6 a, F.W. (Bridge) Types 

6/12 -V.-10 arenes 250 v. 50 mA..... 8/11 
G/1S we IP anes 250 v. 75 mA,.... 10/11 


R.S.C. Battery Chargers & Kits for 200-230-250 v.50 c/s. A.C. Mains Guaranteed 12 mths. 


ROR NR VOEAKESs || HEAVY DUTY KIT | BATTERY CHARGER KITS ASSEMBLED ASSEMBLED 6 v. or 12 v. 4amps. 
Matching for 3, 15, 2001 |6/12 v. variable chargé { Consisting of Mains Transformer, CHARGERS Fitted Ammeter 
and 600 ohms only, 4GNS.| Jrate up to 6 amps.j F.W. Bridge, Metal Rectifier, and variable 
Consisting of Mains § well ventilated steel case, Fuses, 6-12V.1 a-less meter 27/9 charge selector. 
TRANSISTOR SALE ‘|Trans., F.W. (Bridge), } fuse-holders, grommets, panels, 6-12v.2amp  Fitiea a de 
Mullard OC71 3/9. 0045 |Selenium Rectifier, 0-7} clips and circuit. Carr. 3/9 extra. Samara sat Ev ahek as ee mn. 
4/11,. 0C44 4/11, 0C72 }amp. meter. Variable} 6 v. or 12 v. 1 amp.......... 22/9 fiotarcan EAR Sei oun Double ‘fused. 
4/9, OC81 4/11, OCI71 8/9, | Charge Selector. Fuses,] As above with ammeter... 28/9 8 : caps Well ventilated 
eae aoe Means fuse - holders, panels,]6 Vv. 2 amps...... ..........-. 19/9. reves ies B SPR Veiner steel case with 
By . 5 BAe {OMS sk, 25/9 | finished attractive ham- | pie hammer tnish. Ready for use with mains 
3/9:ea. Postage 6d. for up to plugs and circuit, Only] 6 v. or 12 v. 2 amos | wih blue. ebay dor | aron Osuune maine 
3 Transistors. 59/9. Post 4/6. 6 v. or 12 v. 2 amps.......... STE) Rita ener Mir edits pu * B99 oa. ae. 
: CHARGER a. of aor pe output leads. Double | Or Deposit 12/- and 5 monthly payments of 12/-. 
JASON F.M. TUNERS TRANSFORMERS eco! eee Cones ivaed Carr, | 48 above but ior 6 amp. charging. 4 GNS. Carr, 
IT1. AN : 200-230-250 v. 50 c/s variable charge rate selector Only 39/9 3/9. | 5/- or Deposit 16/- and 5 monthly payments of 
ae a ial, Escutcheon, 40-9-15 v. 12 a...... 12/9] 22d_aummeter -vnssns--s--0 52/9 — ; 
punched Chassis & Valves |0-9-15 v. 25 a...... 14/9] HEAVY DUTY 14 AMP KIT D.C. SUPPLY KITS, | Suitable for electric trains. 
Power ‘supply required }.0-9-15 v. 3 a....... 16/9 | at 12 v. (or 24 v. at 7 amp.). Consists medy " _ Consists of mains trans. 200- 
3 v. 40-9-15 v. 5 a... 49/9] °f Transiormer, Rectifier, Wariable | 9509 y. 50 c.p.s. 12 v. lamp, selenium rect. (F.W. Bridge) ; 2 fuse- 
180 v. 25 mA. and 6.3 19} Reset é Fuses, 2 1 1 ; 
Ties) ee eeareeres £6/19/6 |0-9-15 v. 6 a....... 23/9] aiove namellod Cane und Cirouit, | holders, 2 fuses, change direction switch, variable speed regulator, 
Type FMT2... £8/19/9 0-9-15. WW. 8 a... 28/9! Only 10 GNS. Carr. 15/-. "4 partially drilled steel case.and circuit. Very limited number 29/11. 
R.S.C. BABY ALARM or INTERCOM. UNIT KIT 
F VALVES | CHARGER AMMETERS For 200-250 v.. A.C, mains. Includes all parts, diagrams 


| EX BOY, SELENIUM REETIFGRS 19/9 | 


EX. 
60m /. 10h. 400-chms 3/11. 100: mA. 10h. 100 ohms 6/9. 
150 m A. 10h. 1060 ohms 10/11. 120 mA. 12 h. 100 ohms 9/9 


200:mA. 6 10'h. 100 ohms 11/9. 250 mA. 6 h.50 ohms 10/9 | R.g.¢, POWER PACKS 200-250 v. A.C. 


TANIIOY 8 WATT RE-ENTRANT LOUDSPEAK-: 
ERS. 8 ohms for workshop, factory or outdoor use 25/9 ea. 


Full range Keen prices, 0-14 a., 0-3 a., 0-7.a. 8/9 


HEAVY DUTY SELENIUM RECTIFIERS 


24 v. 20 amp. Full wave (bridge). 
Brand new. 49/ 9 
Com- 


pletely enclosed in louvred enamelled case, 8 x 5} x 2}in. 
Output fully smoothed 250 v. 60 mA, and 6.3 v. 2 a. 39/9. 


10W W—135 FOR FURTHER DETAILS. 


/ 


and instructions. Completely safe. 
‘Controllable at 
either end, 
Housed. in two | 
cabinets of 
pleasing design 
89/6. Carr. 5/-. 
Or assembled and 
tested 6 gns. 


High sensitivity. 


 » Jury, 1964 


WIRELESS WORLD 
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ws 10/-. -- 


Rice 


r 


RS.C. AfO 30 WATT AMPLIFIER 


. is extremely high. 


HIGH FIDELITY 
ULTRA LINEAR 
PUSH-PULL 
OUTPUT 


SIX VALVES EF86, EFS6, ECCS83, 
807, 807, GZ34. ‘Tone Control Pre-Amp. 
stages are incorporated. Sensitivity 
e@ Only 12 millivolt 
minimum input is required for full 
output. THIS ENSURES THE SITUA- 
BILITY OF ANY TYPE OR MAKE OF 
MICROPHONE OR PICK-UP. Separate 
Bass and Treble controls give both 
* hift — and.“ cut’? with ample tone 
correction for long playing records. An extra input with associate vol. control is provided 
80 that two separate inputs such as ‘‘ mike ” and’gram. etc., can be simultaneously applied 
for mixing purposes. AN OUTPUT SOCKET WITH PLUG IS INCLUDED FOR SUPPLY 


. OF 300 v. 20mA and 6.8 v. 1.5 A. FOR A RADIO FEEDER UNIT. Price in kit form with 


easy to follow wiring diagram. 


ONLY Or factory built. using latest: EL34 output. valves and with 12 
Carr. 1 1 Gns. months’ guarantee. 14 GNS. TERMS ON ASSEMBLED UNITS. 


s 
ORGAN, GUITAR, etc. FOR DANCE BANDS, GARRISON THEATRES, etc., ete. We can 
supply Microphones, Speakers, etc., at keen cash prices or on terms with amplifiers. 
EXPORT ENQUIRIES INVITED. 


LOUDSPEAKERS. 2tin. to 18in. at keen prices, 12in, 6-8 watt 3 ohms 29/1]. 12in. 
10 watt 12,000 lines 3 ohms or,15 ohms. 59/9. TWEETERS. 4in. R.A. 3 ohms 25/9. 
R.A. 15 ohms 25/9. W.B. 15 ohms 32/3, Fane 15 ohms, Pressure type £3/15/-. 


FANE HEAVY DUTY HI-FIDELITY SPEAKERS 


12in. 150hms. Cast chassis. Exceptionally robust 2in. diam. Voice Coil Assemblies. 
122/10 20 watts .. 5 gns. 122/10A 20 watts .. 6 ens. 5 
122/12 20 watts .. 6 ens. 122/124 20 watts..£719 6 
122/14 22 watts .. 9 gns, 122/144 22 watts ..10 ens. 
122/17 265 watts ..11 ens. 122/17A 25 watts ..12 gens. 


15in. 15 ohms. cast chassis, Exceptionally robust 2in. diam. Voice Coil Assemblies. 


152/12 20w. ....12 ens, 152/12A 20w.......13 ens. 
152/14 27w.......14 ens, 152/14A 27w.......15 gns. 
152/17 35w.......16 gns. 152/17A 35w....-..17 gns. 


“ A” indicates dual cone type 30-17,000 c.p.g. Send 8.A.E. for leaflets, Terms available. 
a SSE 


R.S.C. AS 4-5 WATT HIGH GAIN AMPLIFIER 


A highly sensitive 4-valve quality amplifier for the home, small club, ete. Only 50 milli- 
volts input is required for full output so that it is suitable for use with the latest high 
fidelity pick-up heads in addition to all other types of pick-ups and practically all makes. 
Separate Bass and Treble controls are provided. These give full long playing record 
equalisation, Hum-level is negligible being-71 D.B. 

down. 15 D.B. negative feedback is used. H.T. ah 

of 300 v. 26 mA. and L.T. of 6.3 v, 1.5 a, is available ; § 
for the supply of a Radio Feeder Unit or Tape Deck 
pre-amplifier. For A.C. mains input of 200-250 vy. 
50 c/s. Output for 2-3 ohms speaker. Chassis is not 
alive. Kit is complete in every detail and includes 
fully punched chassis (with baseplate) with the blue 
hammer finish and point-to-point wiring diagrams 
and instructions. Exceptional value at only £4/15/- 
or assembled ready for use 25/- extra, plus 3/6 car- 


riage. Or deposit 22/- and five monthly payments of 22/- for assembled unit. 
R.S.C. TRANSFORMERS Fal Guaranteed. Interleaved & Impregnated. 


R.S.C. All 12-14. WATT AMPLIFIER 
HIGH FIDELITY Neti StF 
PUSH-PULL ULTRA : 


LINEAR OUTPUT 
“BUILT-IN ” 
PRE-AMP STAGES 
Two input sockets with associated 
controls allow mixing of “mike” 
and gram. as in A.10 High sensitivity. 
Includes 5 valves ECC83, ECC83, ELS4, 
EL84, HZ81. High Quality sectionally. 
wound output transformer specially 4 

designed for Ultra Linear operation e 

and reliable small condensers of currett manufacture. INDIVIDUAL CONTROLS 
FOR BASS AND TREBLE “ Lift’? and * Cut.” Frequency response + 3 D.B. 30- 
30,000 c/s. Six negative feedback loops. Hum level 60 D.B. down. ONLY 23 millivolt 
INPUT required for FULL OUTPUT. Suitable for use with all makes and types of pick- 
ups and microphones. Comparable with the very best designs. 

For STANDARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as 
STRING BASS, GUITARS, etc. OUTPUT SOCKET with plug provides 300v. 30 mA, and 
6.3 v, 1.5-a. For supply of a RADIO FEEDER UNIT. Size approx. 12x 9x7in. For A.C, 
mains 200-250 v. 50 ¢/s. Output for 3 and 15 ohms speakers. Kit is complete to last nut. 
Chassis is fully punched. Full instructions and point-to-point wiring. 8 Gns Carr. 
diagrams supplied (or factory built 51/6 extra) ONLY | * L0/- 
If required louvred metal covers with 2 carrying handles can be supplied for 18/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send S.A.E. 
for illustrated leaflet detailing Cabinets, Speakers, Microphones, etc. with cash and 
credit terms. 


R.S.C. BASS-MAJOR 30 WATT GUITAR AMPLIFIER 


A Multi-Purpose High Fidelity, High Output Unit for Vocal and instrumentalist Groups. 
Incorporating two 12in. heavy duty 25-watt high finx (17,000 lines) loudspeakers with 2in. 
diameter pole pieces (total flux 220,000 lines). Designed for efficiently handling more than 
full output of amplifier at frequencies down to 25 c.p.s. One speaker has an aluminium 
speech coil and dual cone to extend: frequency range up to 17,000 c.p.s. : 

Heavily made cabinet of convenient: size 2421 14in. has an exceptionally attractive 
covering in two contrasting tones of Vynair, For 200-350 v. 50 c.p.s. A.C, mains operation. 
EMINENTLY SUITABLE FOR BASS, LEAD or RHYTHM GUITAR AND ALL OTHER 
MUSICAL INSTRUMENTS. Four jack socket inputs and two independent vol. controls for 
simultaneous connection of up to four instrument pick-ups or microphones. 

Separate bass and treble controls providing more than adequate ‘‘ Boost” or ‘Cut’ 
Level frequency response throughout the audible range. 


391 Gns Or DEPOSIT £4/3/- and 12 monthly payments 
2 Carr. 17/6. of £3/9/11. 
SUPERIOR TO UNITS AT TWICE THE 


COST. Send S.A.E. for illustrated leaflet. 
R.S.C. JUNIOR GUITAR R.S.C. BASS-20 GUITAR AMPLIFIER. 
AMPLIFIER 


With 15in. 30 watt heavy duty speaker, 

Robust Rexine covered cabinet. Only 
5-watt high quality output. Incorporating 
high flux 12in, 10 watt, 12,000 line loud- 


293 Gns. Send 8.A.E. for leaflet. 

LINEAR TREMOLO/PRE-AMP. UNIT 
speaker. Sensitivity 30 m.v. High im- Designed for introducing the Tremolo 
pedance jack input. Handsome, strongly effect to any amplifier fitted with a reserve 
made cabinet (size 14 x 14x 7in. approx.) power supply point for smoothed H.T. and 
finished in contrasting shades of Rexine | 6-3 v. A.C. This applies to practically all 
and Vynair. 200-250'A.C. mains operation. amplifiers of our manufacture and to those 
£9/19/6 Carr. Send §8.A.E. 

7/6 for leaflet. 


of several other manufacturers. The unit 
plugs into power supply point and any 
Or DEPOSIT 22/3 and nine monthly pay- 
ments of 22/3. 


input socket of amplifier. Controls are 
Speed (frequency of interruptions). 

MICROPHONES. Full range 

from 14/9. Also Desk & Floor Stands 


Depth (for heavy or lighi effect). Volume, 
and Switch. Three sockets are for 2 inputs 
nd F ; 
and Foot Switch. Only 4 Gns. 
R.8.C. SENIOR 15 WATT LEAD OR RHYTHM GUITAR AMPLIFIER. 
High-fidelity push-pull output. Separate bass and treble 
“eut” and “boost” contcols. Twin separately controlled 
inputs so that two instruments or “ mike ’? and pick-up can be 
used at the same time. A heavy duty 20 watt high flux 12in. 
loudspeaker with cast chassis is used. Cabinet is well made and 
1 8 Gns finished as Junior Model. Size approx. 18 x 18 x Sin. 
* Or DEPOSIT 37/9 and 12 monthly paymente 
31/6. Carr. 10/-. Send 8.A.E. for leaflet. 


LOUDSPEAKERS IN CABINETS : if 
12in. 10 WATT, Walnut Veneered Cabinet size 15 x 15 x 8in. 


approx. 


MAINS TRANSFORMERS. Primaries 200-250 v. 50 c/s. 
FULLY SHROUDED, UPRIGHT MOUNTING. 
250-0-250v. 60 mA., 6.3 v. 2 a., 0-5-6.3 Vv. 2a. 24-3-3in. aad 


250-0-250 v. 100m&., 6.3 v. 4 a.,.0-5-6.3 V. 3 a...., 1 
300-0-300 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 V, 3.a..... 27/11 
300-0-300 v. 130 mA., 6.3 v. 4a. ¢.t., 6.3 v.1a. For 

' Mullard 510 Amplifier ..... i 3/9 
350-0-350 v. 100 mA., 6.3 v, 4 a., 0-5-6.3 v. 3.a..... 33/11 
350-0-350 v. 150 mA., 6.3 v. 4 a., 0-5-6.3v.3a..... 35/9 
425-0-425 v. 200 mA,, 6.3 v.4a.,¢.t.,5 Vv. 3a......- 55/9 
4295-0-425 v. 200 mA., 6.3 v.4a.,6.3v.4a.,5v.3a. 59/9 
450-0-450 v. 250 mA., 6.3 v.4a,C.T. 5 v.3a..... 69/9 


TOP SHROUDED DROP-THROUGH TYPE 
260-0-256 v. 70 mA,, 6.3 v. 2.a., 0-5-6.3 v.24..... 17/9 


250-0-250 v. 100 mA., 6.3 V. 3.5 a... 6.00 eee 19/9 
250-0-250 v. 100 mA., 6.3-v. 2 a. v.la - 21/9 
350-0-350 v. 80 mA., 6.3 v. 2 a. 0- Vo DBaAveccviee 18/11 
250-0-250 v. 100 mA., 6.3 v. 4 a., Vv. 3a....- 26/9 
300-0-300 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 v.3.a..... 26/9 
300-0-300 v. 130 mA., 6.3 v. 4 a., 0-5-6.3 v. 1 a., 

suitable for Mullard 510 Amplifier ............ 29/9 
350-0-350 v. 100 mA., 6.3 v. 4a., 0-5-6.3 v, 3.a..... 26/9 
350-0-350 v. 150 mA., 6.3 v. 4.a., 0-5-6.3 v.3a..... 31/9 


MIDGET CLAMPED TYPE. Primaries 200-250 v. 
250-0-250 v. 60 mA., 6.3 v. 2 a., 23x 2§ x 2hin..... 12/9 


250 v. 60 mA., 6.3 v. 2 a. Size 2§ x 28 x 2hin...... - 11/9 
FILAMENT TRANSFORMERS l2v.1la. ...... 7/9 
6.3 v.1.5a.......-. 5/9 GiB Vuk Bviniaceas 8/11 
Devs Mee saesesee” 2/6 6.3V. 6a. oe. . es 17/9 


AUTO (Step Up/Step Down): TRANSFORMERS 


50-80 watts 110-120 v./230-250 V. wee cece eens 13/9 
150 watts 110-120 v./200-250 V..... eee eeeeees oer palo 
250 watts 110-120 v./200-250 V. ...-.60ee eee eeee 39/9 


Leanne eee eee 
W.B. “STENTORIAN” HIGH FIDELITY P.M. SPEAKERS. 
HF1012. 10 watts rating. Where a really good quality 
speaker at a low price is required, we highly recommend this 
unit with an amazing performance. £4/12/0. Please state 
whether 3 ohm or 15 ohm required. 


SS 
BASS REFLEX CABINET. Designed for above speaker. 
Acoustically lined and ported, Polished walnut veneer 
finish. Size 18x12x10in. Strongly made... Handsome 
appearance. Ensures superb reproduction for only £3/19/6. 


RR SE EE A EARS A SOE STA NE PT 


OUTPUT TRANSFORMERS 


Midget Battery Pentode 66.1 for 384, etc.......-. 4/6 
Small Pentode 5,000Q to 3Q......seecscccecress 4/6 
Standard Pentode 5,000Q to 3Q........s0.0-+- 5/9 


Standard Pentode 7,000Q to 3Q.. 
Push pull 8 watts EL84 to 3Q ... 
Push pull 8 watts EL84s to 15Q ...... we 
Push pull 10-12 watts 6V6 to 8Q or 15Q... 

Push pull 10-12 watts to match 6V6 to 3-5 
Push pul] EL84 to 3 or 15Q 10-12 watts.......... 1 


Push pull Ultra Linear for Mullard 510, ete....... 29/9 
Push pull 15-18 watts, sectionally wound 6L6, 
HOT GG;\Gbes; L0F,3-OLULO Dee as siaiew creisters easiercle store 9/9 


Push pull 20 watt high-quality sectionally wound, 

EL34, 6L6, KT66, etc., to 3 or 15Q fully shrouded 47/9 
MICROPHONE TRANSFORMERS 
129-1 High quality, clamped.............+ee0ea0e 8/9 


8 TS TOE RC HOY SERRE TOE AEM Se NRE DS 


SMOOTHING CHOKES 

250 mA., 5 H., 1000 11/9 
150 mA.,7-10H,2500 11/9 
100 mA., 10 H., 2002 8/9 


80 mA., 10 H., 3500 5/6 
60 mA., 10 H., 4000 4/11 
lamp. 0.50 L.T. type 6/6 


SS 
AUDIOTRINE HIGH FIDELITY SPEAKER SYSTEMS 
Designed to provide a y 

smooth frequency response 
from 40-20,000 c.p.s. con- 
sisting of 12in. 12,000 line 
15 ohm speaker. Crossover 
Unit and Tweeter. Highly 
recommended for use with 
any High Fidelity Ampli- 
fier. 10° Watt Unit 
£4/19/6 or Deposit 11/3 
and nine monthly pay- 
ments of 11/3. 20 Watt 
Unit £6/19/9 or Deposit 
15/9 and nine monthly 
‘payments of 15/9. g 


ACOS PICK-UP ARMS. 
Fitted Hi-Fi Turnover Crystal Cartridge only 29/11 


10W W—136 FOR FURTHER DETAILS. 


‘ Rexine and Vynair in two con- 


High quality 12in, 10 watt 12,000 line speaker, 
Or Deposit 11/3. 


3 ohms or 15 ohms. £4/19/6. Carr, 5/-. 
and nine monthly payments 11/3 . 
12in. 20 WATT, High Quality 
15,000 line J/speaker 15 ohms in 
Cabinet finished as above. Size 
18x18x8in. £$7/19/6. Carr. 
7/9 or Deposit 17/9 and 9 
monthly payments of 1'7/9. 
15in. 30 WATT. Heavy Duty 
High Flux Speaker, Suitable 
for BASS GUITAR. Cabinet 
24x21x15in. Heavy construc- 
tion covered in attractive. 


trasting tones of grey. Only : 

19} GNS. Or Deposit 37/6 and 12 monthly payments 37/6. 
ldin. 50 WATT. 14,000 line speaker with 3in. diameter 
speech coil. 15 ohms Impedance, in Substantial Two-tone 
Rexine and Vynair covered cabinet of pleasing appearance, 
Acoustically lined. IDEAL FOR BASS GUITAR. Size 
30 x 24 x 16in. approx. ONLY 29Gns, Or Deposit £3/15/- 
and twelve monthly payments 50/-. 


SR RS 


R.S.C. STANDARD BASS REFLEX CABINET. For 12in. 
Loudspeakers, acoustically lined and ported. Size 20in. x 
14in. x 13in. Beautiful walnut veneer finish. Especially 
recommended for use with Speaker . 

system below, £5/19/6. Set of four 
legs can be supplied with brass 
ferrules for 19/6. 

AUDIOTRINE CORNER CONSOLE 
CABINETS, Strongly made. 
Beautiful polished walnut veneered 
finish. Pleasing design. 

JUNIOR MODEL. To take up to 
Sin. speaker. Size approx. 20 x 
11x 8im. Only 49/9. 

STANDARD MODEL. To take 
up to 10in. speaker. Size 27 x 
18 x 12in, $4/11/9. 

SENIOR MODELS. To take up to 


12in. speaker and with Tweeter 
eut-ovt. Size approx. 30x 30x 
l5in. (Recommended for use with 


Audiotrine speaker system). 9 Gns. or terms, 


94 


27.255 Mc/s. 


WIRELESS WORLD 


PORTABLE GEIGER COUNTERS 


FOR MEASUREMENT 


QUARTZ CRYSTALS 
100 Ke/s. 
500 Kce/s. 2 Pin 
455 Kc/s. (AR88) 
HRO 456 Keys. -.... 
5,000 Kc/s.2 Pin .. 
10 Mc/s..2 Pin /- 
Radio Control 15/- 
HC6U 18 Mc/s. to 46 Mc/s. 7/6 
80 frequencies 0:005°% Accuracy. 
Over 600 frequencies in stock. 
See new crystal lists. 


ZENER REFERENCE 
DIODES 
3% 1N430 8 to 8.8 volt, 0.2% sta- 
bility from —55°C to + 100°C 
45/- each. 


OF RADIO-ACTIVITY 


offered at a fraction of cost @ Sup- 
plied with G5H Tube, for testing 
Gamma radiation. Supplied com- 
plete with instructions, haversack, 
cables and probe. 


£7.10.0 p.p. 10/-. 


(Batteries 50/- extra.) 
BRAND NEW 


M2H Tube for 
Beta Radiation 
measurement 
for liquids 22/6 
extra. 


Plug in ENT unit runs 
from 14 volt Penlite 
cells, 70/-. 


CATHODEON 
MINIATURE 
CRYSTAL OVEN 


6 or 12 volt A.C./ 
D.C. 80°C. for 
HC6U or 2M cry- 
stals. 


Brand new. 
22/6. 


@ GSIOCS Dektron Display 
Tubes 25/-. Base 2/-. 
GS12C Tube 25/-. 


@ 931A Photomultipliers,60/-, 
with base. 


JuLy, 1964 


PORTABLE TRANSISTORISED TEST EQUIPMENT 


* ALL TRANSISTOR SIGNAL GEN 
ERATOR. 150: kc/s. to 350 mc/s. AF, RF 
Mod. etc., £9/10/- with leads, batt., etc. — 

+ TRANSISTORISED RESISTANCE 
CAPACITANCE BRIDGE. | pF to 100 
mfd. | ohm to 100 meg., leakage test, visual 
null indicator. £8/5/- with batt. 

% TRANSISTORISED POWER SUP- x 
PLY UNIT. | to 15 v. D.C. up to 0.1 amp. 
230/250 v. A.C. mains. £6/10/-. 


* AUDIO GENERATOR. 10 POST and PACKING 2/6 
to 100,000.c/s Sine/square. £16/15/- ANY TYPE 
with batt. ~ e DETAILED LEAFLETS e 
ON REQUEST 
TRANSISTOR INDUCTANCE BRIDGE 
Model 66 IuH to !00H. Fitted edgewise meter, etc: Q and Tan measure- 
ments, £18.0.0. 


PLESSEY CASTANET CAPACITORS 
Small circular type.. Single hole:mounting. Size 4-« Zin. diameter. Large 


capacity. snes 

750 mfd. 3 volt 7/6 140 mfd. 30 volt 

250 mfd. 15. volt 10/— 50 mfd. 70 volt 
S.T.c. TANTELUM CAPACITORS 


67 different types in stock—polarised and non- Be Standard and 


| high temperature. Prices from 3/6. 


M ULT!-RANGE TESTMETERS Q 
PT34 1K ohm/volt .. “a 3 19 


Mi 2 » 
THLS3 |... =e 5 
£4 9 


EPIOK 
ITI-2(200H) ties 5 
Ti 19 
7; 19 


. £8 19 
was wen DAD 


*Leather case ‘available. 
See Catalogue for full details. 


SED IE 


% IN249 5.9 to 6.5 volt, 1% sta- 
bility from —55°C to + 100°C 
15/- each. 


@® 39D 


MAINS AND BATTERY RECORD DECKS 
ALL COMPLETE with ARM and CARTRIDGE. 
£5 19 


3% BSR UAIS 4-speed 
Garrard Autoslim 4-speed. 
Unplugable Head Version. 
or Stereo Version 
SRP IO 4-speed or BSRGU7 
Garrard AT6 with Stereo Cartridge, 
4-speed £10 
AT6 with EV26-or Sonotone head £11 
AT6 with Mono head 

P. & P. 3/6 any type above. 
9 volt Star, 45 r.pim 
45 and 33 r-p.m. Star, 9V......... 
45 r.p.m. Garrard 6V 
4-speed B.S.R., 9V 

P; & P. 2/6 any of above. 


SOR ORR ORROKG. 


* 
* 
* 
* 
* 
* 
* 
* 
* 
* 


FM VHF TUNING HEART 


Printed circuit construction, fully tunable 
85 to 105 mc/s. Completely screened. Re- 
quires UCC85 (8/6), R.F. stage and osc./mixer 
stage. 

He, 


Brand new in maker’s cartons 15/-. P.P. 


RECORD/REPLAY/ERASE TAPE HEADS 
Marriot Type R/RP/3 4 track record/replay 
head and Mullard type TS erase head with 


mounting post. 
Bargain offer 15/- pair, P.P. 9d. 


MULLARD POT CORES 


12/6 LAS... 17/6 LA45 
15/- LAG... 22/6 LA2503 
19/6 LAI... 17/6 LA2504 
12/6 LAIO 17/6 LA2505 


QUALITY MICROPHONES 


Large range of magnetic and crystal 
phones in stock from 8/6. 

(See new Catalogue for full range) 

DFi 50k Dynamic with Stand 12 
DM304 Stock 50 ohm/50k 9 
BM3 Crystal with Stand 9 
MC70 Crystal Studio 
DMI6HL Dual impedance 7 
100C Crystal with Stand 19 
Adjustable Table Stand (P.P. 2/-) ... 5 


FS3 Telescopic Floor Stand (P.P. 3/6) 55/- 


Cintel_ All Transistor Counter up to | Mc/s. 
PRICE £125 


15/- 
15/- 
15/- 
17/6 


i 


micro- 


SARORARnH 


(CV2193) 
Beam 


Double 
*Scope Tube 59/6. 


TRANSISTORS, CRYSTALS 
VALVES AND COMPONENTS 


THE LARGEST RANGE OF THE ABOVE ITEMS 
IN THE COUNTRY. 


RETURN OF POST SERVICE. 


TRANSISTOR PORTABLE 
WALKIe-TALKIES 

9-transistor Portable Trans-receivers. Supplied 
complete with leather cases, batteries, aerials, 
etc. in presentation case. Range up to 5 miles in 
favourable conditions. Sizes 64 x 3 x I4 inches. 
Superhet crystal controlled on transmit and 
receive. 

Price £25 Per Pair. P.P. 3/6. 


TRANSISTOR WALKIE-TALKIE 
3-transistor crystal controlled version of above. 
Range up to 4 mile. 

Price £8/19/6. per pair. P.P. 2/6. 


A SELECTION FROM OUR STOCKS 
See Catalogue for full details. 

Sinclair Micro-6 (to build) 

Sinclair TR 750 amp. (to build) 

Sinclair Micro Injector (to build) 

PP3 9 volt Battery Eliminator 

Tape Jack Tuner 

10-Watt Horn Tweeter 

20-Watt Super Tweeter 

Two-channel Mixer 

| to 200 Mc/s. F/str. Meter 

3-Watt 4-transistor 9 v. 3 ohm 

5-hole Chassis Punch Kit 

Headphones 2K ohm 12/6; 4K ohm 

Stereo Headphones 8 + 8 ohm 

Stereo Stethoscope Headset 8 + 8ohm... 

Resistor Substitution Box 

Crystal Mono Stethoscope Headset 

Magnetic Mono Stethoscope Headset 

Transistor Signal Injector 

Fully Disappearing Car Aerial 

Test Lead Kit with Pouch 

Capacitor Substitution Box 

De Luxe Stereo Headsets with junction box £6 

4-channel transistor mixer 

%* 3-Transistor MW Superhet tuner 

* 4-Transistor Snperhet MW/SW 


10W W—137°FOR FURTHER DETAILS. 


TRADE EN QUIRIES INVITED 
ON ALL ITEMS. 


MODEL $B305 EDGEWISE 
METER. 50-0-50uA. 25/-,P.P. 9d. 


GARRARD 2-TRACK BATTERY TAPE 
DECK 


9 volt operated, 2 track, 2 speed. Brand new, 
fitted heads, etc. Supplied complete with 
cassette. Brand New 
£11/15/-. P.P. 3/6. 


METER BARGAINS 


50 Microamp 24in. square MC 

O/1O0uA 25ims F.4D C.n.. ci. scsecswecasvoanssane 
| mA 2tin. flush round 

0/500uA. 2in. 

0/500uA. 24in. flush mounting, D.C. 
23-0-23 mA., 2tin. flush. D.C. 


MINIATURE PANEL METERS- 


*0/50uA (D.C.) 39/6. *0/5 mA (D.C.) 27/6.. 
*0/500UA (DC.) 32/6. *0/300 V (D.C.) 27/6. 
*0/1 mA (D.C.) 27/6. ‘‘S’’ Meter 35/—. 

All Brand New Boxed. 

*Avyailable Clear Plastic Front or Black Moulded. 
State which. 


——————————E——————EE EEO 


AMERICAN - 
SILICON RECTIFIERS 


7J40 (IN 3075) 200 PIV 200 mA 

TM4!I 400 PIV 3 amp. 

TM64 600 PIV 3 amp. 

IN249 100 PIV 20 amp. 

IN1186 200 PIV 35 amp. 

45L 50 PIV 110 amp. 

BY100 6/6; BYZ13 10/-; GJ3M 4/-. 

+ GEC finned bridle unit. 100PIV 160 amps £10. 
P.P. 5/6. (As previously advertised) 


BRAND NEW 


QUARTZ CRYSTAL 


Twin crystal | mce/s and 100 ke/js. 
marker, 22/6. P.P. 9d. 


Ideal for 


Henry's Radio Ltd. 
303 EDGWARE ROAD, LONDON, W.2. 
PADdington 1008/9 


Open Monday to Sat. 9-6. Thurs. \ ° slog 


Juty, 1964 


TRANSISTOR HIGH FIDELITY EQUIPMENT 


FOR MAINS OR BATTERY OPERATION 


@ MONO FULL FUNCTION PREAMPLIFIER/ 
CONTROL UNIT 


PRICE £5.|Q-Q p.p. 2/-. 


% Dark brown and gold 
front panel plate 8/6. 


. 4 
eat 


For use with transistor power amplifiers as below or valve amplifiers— 
hum free—high sensitivity—8 inputs between 1.5 mV. and 300 mV., 
with full equalisation. For all pickups—microphones, tuners—tape replay, 
Separate treble and bass with cut and boost—4 position low pass filter. 
Volume, 40 c/s. and 20 kc/s., etc. Output 250 mV. Overall size 9 x 24 x 
2in. Battery operated (24 mA.) or from power supply. Signal to noise 
ratio 70 dB at 10 watts with power amplifier. Supplied built and ready 
to use. 


@ INTEGRATED STEREO PREAMPLIFIER 


Two channel version of above 
with addition of balance and 


| CORREA ATE ROTTTE 


ory YREBLE (BASS : 
NN) NN mono/stereo controls. Over- 
<O: O: ©: all size 9 x 34 x Igin. deep. 
DDO sll i tae tee La wae Designed to feed two 10 watt 


SELECTOR : VOLUME 
HHO 


4% Dark brown and gold front 


PRICE £10-19-6 p-p. 3/6. panel plate -£5/=: 


@ MULTI-INPUT PREAMPLIFIER 


For use with the transistor power 
amplifier or as a general purpose preamp. 
A simplified version of the full function 
preamp. 8 inputs from |.5 mV. to 300 mV. 
Input selector, tone and volume controls. 
Size 5 x 24x 2in. Ideal for public address 
systems for microphones and pickups. 


PRICE 65/- p.p. 1/6. 


power amplifiers as below. 
Supplied built and ready to 
use. 5 mA, current. 


se Dark brown and gold 
front panel plate, 6/6, 


@ 10 WATT POWER 
AMPLIFIERS 


%*& 15 ohm [0 watt 
40 volt supply. 


£5-19-6p-r.2/¢. 


*% 3 ohm [0 watt 
24 volt supply 


£5-10-0 9.216. 


Direct coupled transformerless design. Sensitivity 100 mV. from 10 K 
ohm (or less) source for 10 watts output. Response + I db. 40 c/s. to 20 c/s. 
0.25% total distortion at 10 watts. Push-pull class B output. 60.db. 
feedback. Two versions available for 3/4 ohm and [5/16 ohm output. 
Battery or mains supply operation. For use with mono or stereo 
preamplifiers as above. Supplied built and ready to use. 


@ MAINS POWER PACKS 
PS245. Single amplifier, 24 volt 59/6 CIRCUITS OF 
PS402 Single amplifier, 40 volt 59/6 ABOVE UNITS 
PS24. Two amplifiers, 24 volt...... 69/6 ON REQUEST 
PS40. Two amplifiers, 40 volt... 69/6 (TRADE SUPPLIED) 


GUARANTEED HIGH PERFORMANCE 


DETAILS WITH 


[NEW 4th EDITION CATALOGUE | 


86 pages (size 10 x 7zin.). Packed with hundreds ? 6 
of new items. Price reductions. Fully detailed 
and illustrated. | Transistors—Components— POST PAID 


Hi-Fi equipment. 


WIRELESS WORLD 


% CALL FOR DEMONSTRATION x | 


@ VHF FM TRANSISTOR TUNER 


* 5-Transistor. ht = 
* 4 Diodes. 

%& Full coverage 87 to 105 Mc/s. 
% AFC and AVC. 

% Over | volt output. 


Printed circuit design of high sen- ~ 
sitivity and quality. Output for valve 
or transistor amplifiers. Size 34 x 
2% x 4in. Simplified building instruc- 
tions. Operates from 9 volts 9/10 
mA, All parts sold separately. 
Complete with dark brown and 
gold panel plate. 


TOTAL p-p. 
CcOSsT £7-| -6 2/6. 
(Cabinet assembly 20/- extra). 
Detailed Circuit Book on Request. 


PUSH-BUTTON PORTABLE/ 
CAR RADIO 


NEW! ‘“CONVAIR ”’ 


@ New printed circuit 6-transis- | 
tor design. - Over 700 mW 
push-pull output. 


@ Push-button selection of MW 
and LW with full tuning on 
both wavebands. 


@ A_ new design with amazing 
performance at a_ realistic 
price. 


@ New attractively designed 
£7 19 6 p.p. portable cabinet with hori- 

mare 3/6. zontal tuning and all stations 
(Batteries 6/- extra.) marked. 


ALL PARTS SOLD SEPARATELY (available June/July). 
@ FOLLOWING A LINE OF QUALITY AND VALUE IN PORTABLES @ 


7 TRANSISTOR RECORD PLAYER/ 
RADIOGRAM AMPLIFIER 


@ 4 watt peak output. 

@ Full treble and bass boost 
and cut. 

@ 40 c/s. to 20 kc/s. +3 dB. 

@ Inputs for pick-ups, radio | 
tuners, microphones, mixers, 

@ Mains or battery 

9/12 volt battery or mains oper-. | 

ated for 3/5 ohm speakers (mains 

unit 49/6 extra). 

@ Size only 6x23 x 2in. 

Ideal for mains or battery, 

portable or domestic record 

player, grams., etc. Or car. 


Total cost of ALL Parts 


pal Ready To £5- | 9. Be 


MINIGRAM TRANSISTOR PORTABLE 
RECORD PLAYER 


@ Made by well known British manufacturer. 
Features ready built 4-transistor printed circuit, 
| watt amplifier, elliptical speaker and volume } 
control. Low current. Starr, constant speed 
45 r.p.m. turntable with crystal pick-up. Strong | 
moulded two colour cabinet with handle. Plays } 
anywhere on long life 9 volt battery. Requires 
less than half an hour’s work to connect up using 
ready built units and easy instructions. 


TOTAL P.p. 

COST 79/6 S/- (Battery 3/9). 
Or amplifier with volume control and 5 x 3in. speaker, 4 transistor | 
35/-. p.p. 2/-. 5 : : 

9 volt Starr Player with pick-up, 39/6. p.p. 2/6. And two-tone case, 5/-, 


p.p. 2/-. 


Pre-built units, Collaro studio decks, Portable 
cabinets. 
se Two track £26 p.p. 8/6. 
+e Four track £30 p.p 8/6. 
Leaflets on request, 


HENRY’S RADIO LTD. 


303 EDGWARE ROAD, PADDINGTON, 


LONDON, W.2. 
PADdington 1008/9. f 


OPEN MONDAY TO SATURDAY 9-6. THURSDAY | o'clock. 
OPEN ALL.DAY SATURDAY. 


@ ELECTRONIC COMPONENT SPECIALISTS e 


BUILD A 
QUALITY 
TAPE RECORDER 


ee OOO OOOrvrvvrrrv— Oo 
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BENTLEY ACOUSTIC 
CORPORATION LID. 


38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 
THE VALVE SPECIALISTS __Telephone PRIMROSE 9090 
ALL GOODS LISTED BELOW _IN STOCK 


OA2 4/6) TY4 5/-|DF66 15/-|EL95 5/6|PY801 6/3; MIDGET 
OB2 6/-| 9BW6 9/6) DF96 -5/9 | EL360 27/-| R10 26/6} SILICON 
OZ4GT 4/3) 10CL 8/9 DF97 10/—|EL820 16/4) R16 29/— RECTI- 
1A5 5/-| 1002 12/3|DH76 38/6 |BL822 18/6) R18 9/6 FIERS 
1A7GT 7/9} 10D2 11/8} DK40 15/6 |ELL80 20/5) R19 6/6 Mullard 
105 6/3| LOFL. 10/-| DK92 6/9|EM4 17/9) SP41 2/- BY100 
1D6 9/6) 10F9 9/9; DK96 6/8 |EM34 11/6} SP61 2/- Output 
1H5GT 7/9/10F18 9/9|DL68 15/—-|EM71 18/6|S8U25: 27/2) 250 v. at ¢ 
114 2/3|10P13 8/3) DL96 5/9|EM80 6/3 | T41 9/- amp. 
1LD5 ~—«4/-|\10P14- 11/6) DLS10 10/6|EM81 %/—|TDD4  8/—| No. larger 


1LN6. 4/6) 12A6 2/3| DM70 °5/-|EM84 6/9|TH41 18/—| than a shirt. 


INSGT 8/6|/12AC6 8/6) DY86 7/6|EM85 8/9|TH233 5/9| button. 
1R5 .4/-|J2AD6 9/6) DY87 8/-|EM87 7/6|'TP22 6/-| 7/-each 
194 5/-| 12AE6. 8/-| E80F 24/-|EN31 10/-|TP25 5/-| TRAN- 
185 3/6/12AH8 10/9'E83F 24/-|HY51 5/9| TP262017/6| SISTORS 
174 ©. 9/3(12AT6 1/6! E88CC 10/-|EY81 7/8) T'Y86F 11/8 AND 
1U4  5/6| 12AU6 5/9| E180F 19/6|HY83 9/8| U12/14 7/6| . DIODES 
1U5 ° 5/3|12AV6 6/6|EA50 1/6|HY84 9/6 15/-| AA129 4/6 


2D21, 5/6|12BA6 5/9|BA76 6/9|EY86 5/9 
2k2  3/-|12BE6 4/9| EABC805/6|/EY88 8/9] U 
344  $/9|12BH7 6/-| EAC91 3/3|EZ40 5/8 
346  6/9/12E1 16/9] EAF42 7/6|EZ41 6/=|U24 J 
3B7~—s-/-| 125 7@'T 7/3| EB34 1/-\BZ80° 3/9) 025 8/6) AF114 11/- 
3D6 3/9|12K5 10/-|EB41 4/9/EZ8l 4/-| p26 ~ ye) 


16 
018/20 6/8| 
19 48/6) ACI27 9/6 


3Q4 5/3| L2K7AT 3/6] EB91 9/3 | FC4 8/9 731 6/9| AFIIE 10/— 
3Q5GT 7/—|12K8GT 9/-| HBC3 20/6 /GZ33 17/6} G35. 49/9| AFL17 (5/6 
394 4/6) 12Q7@T 8/6] BBC33. 8/6|GZ34 10/-| 55 16/6 | AFLLS8 20/- 
3V4 5/3|128A7 6/9| EBC41 6/6|GZ37 14/6| 2? 18) awi24 TI/- 
BRAGY 8/6|12807 4/-| BBC81 5/9|HABC809/3| U37 29} aAri25 10/6 
5U4G © 4/6| 128K7 3/-| EBF80 5/6|HL41DD8/6| U45 . 15/6) ari26 10- 
5V4G =s7/6| 128Q7_ 8/-| EBF83 7/3 |HL42DD8/6 | U76 4/6| AF127. 9/6 
65Y3GT 4/3/1487 9/6] EBF89 6/3.|HN309 25/-|U107 17/6} BYZ13 11/6 
5Z3 7/-|19AQ5 7/3|EBL21 8/-|HVR2 8/3| U281 8/9| MAT100 7/9 
5Z4G 6©7j/-|19H1 6/-|EC70 4/9|/HVR2A 8/9:| U282 12/3) MAT1O1 8/6 
6A8 5/9|20DL 10/-| EC81l 27/6|KT33C 4/—-| U30L 11/8] MAT120 7/9 
6AG5 2/6|20D3 21/-|EC92 6/6/KT36 29/1) U329 9/—| MATI21 8/6 
6AG7 5/9|20F2 11/6] ECC32 4/-|KT41- 7/6|U403 9/9 | OAS 6/— 
6AK5 ° 4/9|}20L1 12/6| ECC34°21/7|KT44 5/-| 0404  6/—| OAI0 1S 
6AQ5 5/9/20P1 19/6) ECC35 5/-|KT6L 6/9| U801 16/8] OA70 . 3/- 
6AT6 © 3/9/20P3 12/-| HCC40. 7-|/KT63 .3/9| U4020 6/6 | OA73 = -3/- 
6AUG6 5/3) 20P4. 18/6] ECC81 3/6)/KT66 12/3 UABC805/-| OA79 = 3/— 
6AV6  5/6|20P5 12/3} HCC82 4/6|KT88 28/-| UAF42 7/—|OA81 3/- 
6B8G 2/6) 25A6G 7/6} ECC83 4/6|/KTW61 4/9| UB41 10/6) OA85 3/- 
6BA6 4/6|25L6 4/9| ECC84 6/9|KTW62 5/6| UBC41 6/3|OA86 4/- 
6BG6G 13/6|2524G 6/6| ECC85 6/8|KTW63 5/6) UBC81 6/3) OA90  3/- 
6BE6 4/9/2525 ° %8|ECC88 8/9|MU14 4/6] UBF80 5/9|OA91  3/- 
6BH6 56/3|278U 23/3| BCC18911/6|N37  23/3| UBF89 6/9) OA95 3/6 
6BJ6 5/6|28D7 — 6/9| ECC80715/-|N78  26/—| UBL21 9/9| OA210 _ 9/6 
6BQ7A 7/6|30C1 5/6] ECF80 6/—|N108 26/2| UC92- 6/8] OA211 13/6 
6BR7 8/3|30C15 9/—| ECF82 6/3|N339 15/-| UCC84 8/9| OCLEW 35/- 
6BR8 8/-|30C18 10/6] ECF86 11/6|PABC80 6/9| UCC85 5/6} OC19 25/- 
6BS7 25/-|30F5 5/9| BCF80424/-|PC86 10/3| UCF80 8/9|OC22 23/- 
6BW6. 6/9|30FLL 9/3| ECH21 9/9|/PC88 14/7| UCH21 8/3; 0C23 57/- 
6BW7 5/-|30L1 5/6) ECH35 6/3|/PC95 11/8] UCH42 7/—|0C25  12/- 
6C5 4/-|30L15 9/8|ECH42 7/6\|PC97 7/3| UCH81 6/6} O0C26 25/- 
6CD6G 18/-|30P4 12/8| ECH81 6/9 |PCC84 5/6) UCL82 7/9|OC28 24/6 
6CH6 5/-|30P12 7/6] ECH83 6/6|PCC85 6/9; UCL83 8/6|0C29 25/6 
6CW4 24/-|30P19 12/8| ECH84 9/6|PCC88 10/6|UF41 6/9|0C35 18/- 
6D3 9/6|30PL1 8/6] ECL80 6/-|PCC89 7/9|UF42 9/9|0C36 21/6 
6H 9/6| 30PL13 9/6| ECL82 7/—|PCC18910/6| UF80 6/3) 0C41 8/- 
6FL 9/6| 30PL14 12/6] ECL83 /9/6|PCF80 5/6|UF85  6/9|0C42  5/- 
6F6G 3/9/3545 20/9) ECLS6 8/9|/PCF82 6/8|UF86 9/-|0C43 12/6 
6F7 5/-| 35L6GT 6/9|EF9  20/6|PCF84 8/6|UF89 6/-|0C44 8/8 
6F13  4/9|35W4 4/9) EF22 6/6|/PCF86 7/9) UL41 6/9) OC44PM 

6F23 6/3) 3523 ~—:16/4) EF36 3/8 )PCL82 6/6) UL44 23/3 11/- 
6F24 9/6|35Z4GT 4/6| EF37A 6/—|PCL83 7/9|UL46 8/6) 0C45  8/- 
6F33 8/6 | 35Z5GT 6/9| HF39 8/9) PCL84: 7/—|UL84  6/—| OC45PM 

6J5G 3/-|50B5 6/6|EF40 8/9)/PCL85 7/6|UM4 15/2 10/- 
656 3/-|50C5 6/6) EF41 6/9|PCL86 8/9| UM34 16/10) 0C65 22/6 
6J7G 4/6|50L6GT 6/3| HF42 4/9|PBHN45 7/-| UM80 8/8| OC66' 25/- 
6K7G = 1/8| 72 6/6| EF50 2/6|PEN45DD | URIC_ 6/6|0C70 6/6 
6K8G 3/3| 78 4/9|BF54 3/- 12/-|UU6  ~9/-| OC71 3/6 
6K25 24/-| 80 5/3| BF73 5/- |PEN38310/3| UU7  7/6|0C72 8/- 
6L1 —_—-10/-| 83 22/6) EF80 $3/9|PEN453DD |UU8 11/6|0C73 16/- 
6LIGT 4/6|85A2 6/6) HF83 9/9 10/-| UYIN 10/8| 0C74 8 
6L18 10/-|90AG 67/6) EF85  4/6|PENDD UY21 8/-|0C75  8/- 
6LD3 6/6/90AV 67/6|EF86 6/-| 4020 17/6| UY41 4/6|0C76 8/6 
6N7GT 5/-|90CG 42/-|EF89 4/-|PL33  9/-|UY85 5/-|OC77 12/- 
6P28 11/6/90CV 42/-|EF91 3/—|PL36 8/-| VMS4B12/-|O0C78 8/- 
6Q7G 4/6/90Cl 16/-|EF92 2/6|PL38 .16/—-|VP4 14/6|O0C81_ 4/- 
6R7G 5/9|150B2 16/6|EF97 11/8|PL81 6/9) VP4B 20/5|OC81D 4/- 
6SL7GT 5/3| 866A 12/6) EF98 10/-|PL82 5/3| VP13C 7/-| OC8IM 8/- 
6SN7GT 4/-| 5763  7/6|EFI83 7/-|PL83 5/3) VP23 2/6|.0C82 10/- 
6U4GT 8/6) AZ1 5/9) EFI84 7-|PL84 5/6|VP133 9/9| OC83 6 /- 
6U5G 5/-| AZ31 6/6|BK32 5/9|PL500 15/9| VR105 5/6) 0C84 —8/- 
6V6G 3/9|AZ41 6/6|EL32  3/6|PM84 9/3|VRI150 4/9| OC139 12 
6V6GT 5/6| B36 4/9| BL33 6/9|PX4 9/-| W76 3/6 | OC140 19/— 
6X4 3/9| BL63 10/6|EL34 8/6|PX25 8/6| W81M 5/9|0C170 8/6 
6X5 4/6| CCH35 12/6] EL36 8/9|PY31 6/-| X41 15/-|OC171 9/- 
6/30L2 8/3} CL33 11/6) BL41 7/3|PY32 8/6} X61 6/3 | OC200 10/6 
7B6 2/6| CV85 14/6} EL42 7/6)PY33 8/9 | X65 5/6 | OC20) 29/- 
7B7 Y/-|CY1 16/4|EL81 8/3|PY80 5/-| X66 2/3 | OC203 14/- 
705 7/3| CY31 5/9|EL83 6/9|PY81 4/9|xX76M 9/-| OCP71 I7/6 
706 6/9|D15 18/6; EL84 4/6|PY82 4/9| X78 20/6| ORP12 12/6 
7D6 14/6) D43 =«-17/9} BL85 «7/6 |PY83 5/9| X79 27 | TS2 12/6 
7H7 5/9| DAF96 5/9|EL86 7/3 |PY88 - 7/9 | Y63 5/-|TS3  15/- 
7R7  _12/6'DD41 10/6! EL91 2/6 'PY800_ _6/—| Z66 2/3 | XAL03 15/- 


eo ES 
METAL RECTIFIERS. DRMIB 18/-; DRM2B and DRM3B 15/6; LW7 21/-; 
LW15 24/-; RMO ‘7/11; RM1 5/3; RM2 6/8; RM3 7/9; RM4 12/9; RMd 17/6; 
14A86 17/6; 14497 19/6; 144100 23/-; 144124 26/6; 144163 35/6; 14B130 3]/-; 
14B261 11/6; FC101 16/9; 16RC1.1.16.1 8/-; FC31 21/-; 16RD 2.2.8.1 11/-; 16 RE 
2.1.8.1 8/6; 18RA.1.1.8,1 4/-; 18RA.1.2.8.1 11/-; FC116 6/-; FC124 12/6. 

ELECTROLYTICS,Can types:—32 x 32/450 v. 5/9; 50 x 50/350 v. '7/-; 64 x 120/350 v. 
8/33; 60 x 250/275 v. 9/6; 100 x 400/275 v. 12/6; 100/275 v. 3/-; 200/275 v. 4/-; 100 
200/275 v. 9/6; Wire-ended types:—8/450 v. 1/9; 16/450. v. 2/9; 32/450 v. 3/9; 


] 8x 8/450 x. 3f-; 16 x 16/450 v. 4]-; 32 x 32/350 v. 4/-; 8 x 16/450 v. 3/9; 32/350 -v. 3/-. 


BRIDGE RECTIFIERS. 12 v./} amp. 6/6; 12 v./2 amp. 9/9; 12 v./4 amp. 14/6; 
12 v./6 amp. 21/9; 6 v./2 amp. 6/6; 6 v./4 amp. 9/9; 6 v./8 amp. 14/6; 6 v./12 
amp. 21/9. Post 1/6 each. 

All goods are new, first quality brands only, and sub‘ect to maker’s full guarantee. 
We do not handle manufacturers’ seconds nor rejects, which are often described as 
“new and tested” but have a limited and unreliable life. 

Terms. of business:—Oash with order or C.0.D. only. Post/packing 6d. per item. 
Orders over £3 post/packing free. C.O.D. 3/6 extra, All orders cleared on day of 
receipt, and C,0.D. orders by telephone accepted for immediate despatch until 
3.30 p.m. Any parcel insured against damage in transit for only 6d. extra. Callers 
welcome Mon.-Fri., 8.30-5.30, Sats. 8.30-1 p.m. Complete catalogue of valves and 
components, with conditions of sale, price 6d. ' x 
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Picture 


STOCKISTS 


MULTIMINOR MK. Iv 


REPAIR SERVICE 
7-14 DAYS 


calibration and. conver- 


ments, industrial and pre- 


Release notes and certifi- 


MODEL 8 MK. II 


cates of accuracy on request. 


Suppliers of Elliott, Cambridge and Pye instruments. 


LEDON INSTRUMENTS LTD 


We specialise © in ‘repair, » 
sion of all types of instru- 


cision - grade to _BSS.89._ 


Jury, 1964 


76-78 DEPTFORD HIGH STREET, LONDON, S.E.8 


TEL.: TIDeway 2689 =! 


E.1.D. & G.P.0. APPROVED _ CONTRACTOR TO H.M G 
~  40WW—140 FOR FURTHER DETAILS. 


TELEPRINTERS:PERFORATORS 


REPERFORATORS-TAPEREADERS. 


2 AND 5 WIRE,/ 
F.S.K. TERMINALS, 
POWER SAMAS, L. 
FLEXO WRITER 
AND BURROUGHS. 
EQUIPMENT 


TELEGRAPH AUTOMATION AND COMPUTER ACCESSORIES 


Telegraph Equipment, Desk-Fax, 
Morse Equipment, Cold Cathode Matrics, 
Stroboscope and Electronic Forks, Pen Re- 
corders, Switchboards, Rectifiers, Tape Pullers 
and Rewinders, Governed, Synchronous and 
Phonic Motors, Suppressors, Teleprinter and 
Teletype Tables, Silence Covers, Terminals, 
V.F. and F.M. Eauipment, Telephone Carriers 
_and Repeaters, 
Multiplex Trans- 
mitters, Triple 
Stabilised Power 
Units, Send/Re- 
ceive Low and High 
Pass Filters, Tele- 
printer and Relay 
Testers, Oscillo- 
scopes, Valve 
Electric Meters, Teleprinter and 


Testers, 
Teledeltos Paper, Plugs, Sockets, Key, Push, 

Miniature and other Switches, Cord Wires : 
and Cables, Relays and Relay Bases, Uni- — 


selectors, Telephone,. Decimal and other 
Counters, Telegraph and Mains Transformers, 
Racks and Consoles, Miscellaneous Accessories. 


BATEY & COMPANY 


Gaiety Works, Akeman Street, Tring, Herts. _ 
Tel.: Tring 3476 (3 Lines) Cables: RAHNO TRING 
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SEMI-AUTOMATIC ‘‘BUG”’ 

F NER LAFAYETTE =. : Super speed 
L 5 fae aed —= BP rey key. 7 speed 

METERS ny 3) COMM U N ICATION (mS = ee just 3 

FT ments. 

Bribes ont © | fede fe ee ae 


ity, Moving Coil 
panel meters, 
available ex- 
stock. S.A.E. for 
illustrated leaflet. Discounts for quan- 


———_a, desired. Weight scale for reproductible 
* @ @ OG © @ QQ ff Superlative range of Modern Communication settings. Precision tooled, anti-rust 


Receivers incorporating many special nickel plated brass and stainless steel 
@ = features at prices to suit every pocket. operating parts. Size Gin. x 3in. x 2}in- 
Brand New. £4/12/6. Post Paid. 


tity. Available as follows: MODEL HE-40 4 Bands, 550 ke/s.—30 me/s. $24/15/-. —— a 
Type MR, 38P. 1 21/32in. square fronts. MODEL HE-30 9 valves, 4 bands, 550 kc/s.—30 me/s. £42. - SILICON RECTIFIERS 
BOUA «2... 82/6) 1A D.C. .... 22/6 MODEL HE-80 15 Valves, 5 Bands, 550 ke/s.—30 me/s. and.142-148 me/s. 59 Gns. 
100uA .... 29/6 | 5A D.C. -. 22/6 Each receiver supplied brand new and fully guaranteed complete with manual. Carriage 400 v. P.L.V. 4.7 amp. (SCR) 7/6 
200uA .... 27/6 | 3V D.C. .... 22/6 paid. All models for operation on 220/240 volt A.C. 8.A.E. for illustrated Jeaflet— 400°¥. P.LV:.3 amp... .... 76 
500A -.... Q5/- | 1OV D.C. .. 22/6 generous part exchange allowances. 200 v. P.LV. 6 amp. .....- 5/6 
5O-B-5OuA .. 29/6 | 50V D.C. .. 23/6 1,000 y. P.I.V. 650mA. .. 7/6 
0-0:1002A 27/6 | 100V D.C. .. 23/6 800 v. P.L.V. 500mA. .... 5/6 
SSipaaeres 150V D.C. .. 28/6 One NEW MINISTRY RELEASE 400 v. P.L.V. 500mA. .... 3/6 
bmA ...... 22/6 | 300V D.C. .. 22/6 ODERN ARMY R.216 AM/FM V.H.F. RECEIVER ' ) 200 v. P.L.V. 200 mA. .... 8/- 
10mA 59/6 | 500V D.C. .. 99/6 | BRAND NEW 5 BAND—16 VALVE RECEIVER COVERING 19-157 me/s, CON- | <7 95 vy. Pi:V. 3 amp. ...... 5/6 
5OmA ...... - 99/6 | 750V D.C. .. 22/6 TINUOUS. An extremely well made receiver using miniature valves and components, TOE TEV. EAM Di se eos 3/6 
100mA .... 23/6 | 15V A.C. .. 29/6 pan-climatic and hermetically sealed. Special features:include:—8 FT film dial on each 150 v. PAV. 165mA. .... T/- 
150mA .... 23/6 | 50V A.C.” .. 22/6 band, 2.R.F, and 4 1.F. stages.(4.86 me/s.), B.F.0., N.1., crystal calibrator at 1 me/s. Disc a X =r 
200mA .... 22/6} 150V A.C... 22/6 and 5 me/s., bandwidth 50 ke/s. or 120 ke/s., 1.F. output, 600 ohms output or 150 ohms zi eee 8. forquantities. © Post 
300mA 93/6 | 300V A.C. 93/6 phone output. Size 12} x 9 x 8}in. Supplied complete with separate power unit and aaa 


500V AC. .. connecting cable for operation on 0/110/200/250 volt A.C. Price £ - complete. 
22/6 Carriage 30/-. 8.A.B, for details. Circuit diagram supplied. a he 


LAFAYETTE BRAND 


Type MR.52P. 2jin. square fronts. 


R.C.A. AR88D RECEIVERS : 

yoomA : if t : : thy an ies aoe -55—32 me/s. Few. only. Brand new, boxed, with spare valves, aerial, headset and RECORDING TAP ES 
500uA . .... 87/6 | 14 D.C. nee 32/6 manual £85-_ Carr. 30/-. First grade quality American tapes. 
50-0-50UA -.. ate ss Brand new and guaranteed. Discounts 
100-0 rbd Reg | 300V D.C. .. 32/6 LAFAYETTE | for quantities. 
MA: hehe 32/6 | 800V AC. .. 32/6 PRECISION TEST EQUIPMENT i ain athe ee mylar ........ 4J- 

Modern-range of precision test equipment for the | 22!9- TPs Mylar es 9+: 10/- 
pi Bag oak service man. Supplied brand new and guaranteed eth DOs std. plastic -...+... 8/6 
100uA with manual. For operation on 220/240 y. A.C. Sin. 9008, LP. acetate ...... 10/- 
500A. i TE-20 Signal Generator. 120 ke/s.-260 mejs. on olny ea Uae) DAYAL <a n= 15/- 
50-0-502A 7 i 6 bands. Directly calibrated. Variable R.F. Attenu- | 3770" SNE ae ee 12/6 
100-0-1004A 49/6 | 300V D.C. .. 35/- Uetatalonael: (gid: snedneret hice 


ator. Variable Audio output. £12. Carr. 5/-. 
TE-46 Capacity Resistance Analyser. Ranges 


Tin, 1,200ft. std. mylar ........ 
2 PF-9,000 ‘Mid.; 2 ohms-200 Megohm. Also checke | “i. 2,800ft. I.P- acetate - . 


VU meter .. 59/6 ' 300V A.C. .. 35/- 


POST EXTRA. a ieee turns ratio, insulation, £15. Carr. 5/- vie AP oot es eae : oe 
fe es ere a Sma GON OES Reetage Biss’ Gver €9, post pola 
BAKELITE ERSKINE TYPE !3 DOUBLE BEAM OSCILLOSCOPE BRAND NEW ; 
Time base 2 ¢/s-750-ke/s. Calibrators at 100 ke/sand 1 mc/s, Separate YL and Y2 ampli- DOUBL 2 ‘0s Se 
PANEL fiers up to 5.5 me/s. Operation 110/230 volt A.C. Supplied in perfect working order. 59/6. eee. tanitient. KIOSTEL. 
METERS £27/10/-. Carriage 20/-. | 59/6. P.P. 4/6. 
First grade quality. | MARCONI TF 144G/4 STAN- LAYFAYETTE HI-FI 


3hin. square fronts. | DARD SIGNALGENERATORS | AMERICAN OSCILLOSCOPE STEREO HEADPHONES 
First release of this late mark. 85 Ke/s — Air cushioned 
IAD.C. .. 29/6 to 25 me/s + 1%. Output variable from MODEL USM.38 headband % Soft 
5A D.C. .... 29/6 any. A? 1 wae , Internal sine wave, | Brand new high quality single beamt oscil- rubber ear pads. 4 
SPA AO, oe modulation c/s up to 75% depth | 1... 2: i , - Frequency response, 
ce TLAAC. ++ 88/6 | Operation 200/250 volt A.C. Offered in| scoPe® | Sin tube. IB. i pitte. % 25 to 15,000 cycles. 
50-0-502A .. 42/6 | *30A A.C, .. 29/6 | Teally excellent condition, like new, fully | 10,000 j./sec./inch, 115 y. A.C. operation. * High sensitivity. , 
100-0-1004A 39/6 | 300V D.C. .. 29/6 | tested and guaranteed, £25. Carr. 30/-. | Supplied with circuit, Jeads and probe Impedance 8 obimis 
imA ...... 29/6 | *300V A.C. 29/6 —————— es | 999/10 /-, Carr. 10/- per phone. Sup- 


1 Beaace iO.) F, = “ lied lete witk 
ieee Role vu: Meter. anVe TS-76 20,000 O.P.V. PUSH | (230/115 trans., 18/6.) all cables, wites, 
*Moving iron, all others moving coil. BUTTON MULTI-TESTE . overload — junction 


box and 3-connection plug. 89/6. P.P. 


2/6. 


POST EXTRA. Large clear plastic 
scale, simple opera- 


ILLUMINATED “S” METER | {273000 3 KC. 


1 21/32in. sq. front. Cal. in S units. 6V volts up to 1,000 v. 
lamp 29/6. P.P.1/-. Ditto 2,in. square Resistance up to 


NE RE FEE EEE 


TRIPLETT MODEL 1632 4-CHANNEL TRANSISTOR- 
SIGNAL GENERATOR ISED MICROPHONE MIXER 


er ern mn SE IS REE TEE UTR SNE 


39/6. P.P. 1/-. 10 megohm. eatin 100 ke/s:—120 me/s. on 10 bandge Crystal 
a A TREES a aes BO Tes controlled. Fully attenuated output up, | Add musi- 
: FIELD TELEPHONES +36 db. Size to 1 volt with calibrated meter. Operation cal high- 
2-line connection, generator bell ringing. 6in. x 4f,in. x Pet Ga, Sie lights and 
Supplied fully tested, complete with | jin. Complete with 115 v..A.C, As new condition. £12. | addition- 
batteries. leads, batteries and Carr, 10/-. (230/115 trans. 12/6.) al sound : 
tlhe ae Metal cased. 69/6 per pair. instructions. £5/19/6. P. & P. 2-. etlectays0 ii Th 
‘arr. 5/-. j eee your recordings. € 
. TYPE ‘‘F.”? Bakelite case. j MM-4 permits mixing : 
per pair. Carr. 5/-. cea MU LTl METE RS Brand New — Fully Guaranteed of four signals such as _ microphone, 
7 Lowest ever prices. records, tuner, ete. into single output. 


Inputs and output take standard plugs. 
MINE DETECTOR No. 4A == = 3 : 2 £ B Fully transistorised and self-contained in 
Will detect all types of metals. Fully ——— = 5 Supplied with leads, batteries, instructions handsome case. PRICE 59/6 Post Paid. 
portable. Complete with instructions. : ) ST 


ca Na are ROIs penteern 616 MODEL PT-34, 1,000 0.P.Y. 0/10/50/250/500/1,000 vy. 
FS at TUES ie A ce Ae ae A.C. and D.C, 0/1/100/500 MA. D.C. 0/100 ka. 39/6. TWO WAY [| 
P. & P. 1/6. RADIOS 


MINIFLUX 4-TRACK TAPE 
HEAD ; 


s s MODEL NH-201 30,000) MODEL TE-12 20,000 
Set of three, record, playback, erase. Ory, o.g73/90/130]300] eee 0/.25/1/10/50/250/ | O.P.V. _ 0/.6/6/30/120/600/ 
a ain nn D.C, 0/8/80 | soor.iwn v. Dc, on080/| Vagrant M's: | Malet tac 
i :200 v. A.C. 0/120 | 5-9) . 5 : 3a . sistor Walkie Tal- * 5 
_ | CHAMOIS PADDED MOVING 7a /80/206 MA. D.C. re eibae v. AC.  0/50HA/ | A.C. 0/6044 /6/60/600 MA. HK seats an Brae Hed 
4 COIL HEADPHONES §/2K/200K/2 Meg. . 100 | 10/250 MA.  0/5K/500K/ | 0/6K/600K/6 Meg./(" Meg. | to 1 mile. TRANSCEIVER 
| Canadian noise excluding type. Complete PF—.2 | MFD. 79/6. | 5MegQ. 99/6. P. & P.2/6. | Q.9 Ss peak £5/19/6. £9/19/6 per pair —— 
with M/C microphone. New and boxed. P. & P. 2/6. fbrne Beene: : i complete. [_Stizens BAND | 
Q5/-. P. & P. 2/6. | = | MODEL 500 30,000 0.P.V. | Model. 9 Tran- 
| MODEL ITI-2. 20,000 | 0/.5/1/ 2.5 / 10/25 / 100 / 250/ sistor Walkie Tal- 
; MODEL AR-620 20,000 | 0.P.V. 0/5/25/250/500/ | 500/1,000 v. D.C. 0/2.5/10/ | kie. Range up 
BEST BUY | O.P.V. ~ 0/10/50/250/500/ |2,500 v. D.C. 0/10/50/500/ 25/100/250/500/1,000 v. to 5 miles.) £25 
. 1,000 v. AO. and D.C, 1,000 V. A.C. 0/50..A/25/ A.C, 0/50 HA/5/50/500MA/ per pair _com- 
4 0/500u.4/10/250 MA. 0/10K | 5° ara. D.C. 0/80K/6 | 14, MP D.C. _ 0/60K/ | plete, S.A.B. for 
Send 1/- P.O, for full Catalogue and Lists. /l00K/1 Meg. Q. 250 PF— 250 MA. O. 6 Meg./60 Meg. . £8/17/6. full details. 
Open 9 a.m. to 6 p.m. every day Monday ‘02 MED. 0-500 Henrys | Mes. Q.  .01-.3 MFD. | Post paid. S.A.E. for full 


to Saturday. ‘Trade supplied. 92/6. P. & P. 2/6. ' 82/6. P. & P. 2/6. details. 


(RADIO) LIMITED 


Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 


LISLE STREET, LONDON, W.C2 
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Portable Transistor Sets 


Backed by Super After-Sales Service 


| POCKET FIVE | X,7 Succ) on Qa 
Nic ion 


Covers Medium and Long Waves and Trawler Band, t 
a feature usually found in only the most expensive \) 
radios. On test Home, Light, Luxembourg and many & | 4 
Continental stations were received loud and clear. 
Designed round supersensitive Ferrite Rod Aerial 
and fine tone 2fin. moving coil speaker, built into 
attractive black case with red speaker grille. Size 54x 
1}x3}in. (Uses 1289 battery available anywhere.) 42 /6 

Total cost of all parts now only P.& P. 3/-. 

Parts price list and easy build plans 1/6. 


ROAMER SIX 


FREE! Miniature: Earpiece, plug and socket (value 9/8) 
and details of conversion to private listening. 

%& 8 stages—6 transistors and 2 diodes. — 

Listen to stations half a world away with this 5 wave- 
band portable. Tunable on Medium and Long waves, 
Trawler Band and two Short waves. Sensitive ferrite 
rod aerial and telescopic aerial for short waves. 
' Top grade transistors, 3-inch ee handsome case 
with gilt fittings. Size 74 x 54 x ljin. 

Total cost of all parts now only £4.1 9.6 
P. & P. 3/6. - Parts price list and easy build plans 3]-. 


TRANSONA FIVE. |} 


*& 7 Stages—S transistors and 2 diodes, 
Covers. M. and L. Waves'and Trawler Bands, 
a feature usually found in only the most ex- 
pensive radios. On Test Home, Light, 208, 
and many Continental stations were received 
loud and clear. Designed round supersensi- 
tive Ferrite Rod Aerial and new type fine 
tone super dynamic 2?in. speaker, attractive 
ease in grey plastic with red grille: Size 64x 44x 1qin. approx. 
(Uses 1289 battery. available anywhere) 42 6 
Total cost of all parts. NOW ONLY 
Parts price list and easy build plans 2/-. 


(7d | SUPER SEVEN | 2.2886) nr 


Covers M. and L. Waves and Trawler Bands. The 
idea] radio for home, car or can be fitted with carrying 
strap for outdoor use, Completely portable— 
built-in ferrite rod aerial for wonderful reception. 
Special circuit incorporating 2 RF stages, push-pull 
output, 3in. speaker (will drive larger speaker). 
Size 74x 5}xl1hin. (Uses 9v. battery, available 


anywhere.) 
£3.19.6 


Total cost of all parts now only 
P. & P, 3/6. 


3 


P. & P. 3/6. 


Parts price list and easy build plans 2/-. 


| TRANSONA six | NEW! ! 


+ 8 stages—6 transistors and 2 diodes. 

A top performance receiver covering full M. & L. Waves 
and Trawler Bands. High-grade powerful magnet 
3in. speaker makes listening a pleasure. Push-pull trans- 
formers for ample power. Ferrite rod aerial. Many 
stations listed in one evening including Luxembourg 
loud and clear. Attractive case in grey with red grille. 
Size 64x 4}x1fin. (Carrying Strap 2/- extra.) (Uses 
PP4 battery available anywhere.) 59 6 

Total cost of all parts P.& P, 3/6. 

Parts price list and easy build plans 1/6. 


[mecoorsx] NEW!! 


* 8 stages—6 transistors and 2 diodes. Our latest 
completely portable transistor radio covering M. 
and L. waves. Incorporates pre-tagged circuit 
board, 3in. heavy duty speaker, top grade tran- 
sistors, volume control, tuning condenser, wave 
change slide switch, sensitive 6in. ferrite rod aerial, 
Push-pull output. Wonderful reception of B.B.C. 
Home and Light, 208, and many Continental sta- 
tions. Handsome leather look pocket size case, only 


62x 34x 1fin. approx. with gilt speaker grille and hand and shoulder i .6 
P. & P. 3]/- 


straps. Parts price list and easy build plans 2/-. Total cost of all parts 


| ROAMER SEVEN Mk. tl | 


5 WAVEBAND PORTABLE OR CAR RADIO 
AMAZING PERFORMANCE AND SPECI- 
FICATION. 


* 9 stages—? transistors and 2 diodes, 

Covers M. and L. Waves, Trawler Band and two 
Short Waves to approx. 17 metres. Push-pull 
output for room-filling volume from rich toned 
heavy duty 5in. speaker. Air spaced ganged 
tuning condenser, Werrite rod aerial for M. & L. 
Waves and telescopic aerial for S. Waves. Simulated " - 

hide case with gilt trim and shoulder and hand straps. Size 9x7 4in. approx. 
The perfect portable and the ideal carradio. (Uses PP9 battery available anywhere.) 

Total cost.of all parts NOW ONLY £5 1 9 6 
, Parts price list and easy build plans 3]-. a 2 P. & P. 5/6. 


All components used in our receivers may be purchased separately if desired. Parts pric® 
lists and easy build plans supplied free with sets of parts or available separately at price® 
stated. OVERSEAS POST 10/- 


RADIO EXCHANGE 


61 HIGH STREET, BEDFORD Phone 2367 


Callers side entrance Barratts Shoe Shop 
Weekdays 9-5 p.m. Sats, 9-12.30 
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BRAND NEW AM/FM (V.H.F.) RADIOGRAM 
CHASSIS AT £13.13.0 ccarriace Pain) 


A.C. ONLY. Chassis size 15 x 67 

x 5fin. high. New manufacture. 

Dial 14} 4in. in 2 col- = 

ours, predominantly gold 

Pick-up, Ex- 

tension Spea- 

ker,  Ae., E., 

and DipoleSoc- 

kets, Five 

“ piano” push 

buttons — OFF 

L.W., M.W., F.M. 

and Gram. Alig- 

ned and _ tested. 

With all valves and 

O.P. Transformer. Tone Control fitted. Covers 1,000-1,900 M; 200-500 M; 88-98 Mc/s: 
Valves EZ80 rect., ECH81, EF89, BABC80, EL84, ECC85. 

Speaker and Cabinet to fit chassis (table model), 47/6 (post 5/-). 

10x 6in. ELLIPTICAL SPEAKER 25/- to: purchasers of. this chassis. 
TERMS: (Chassis) £3/10/- down and 5 monthly-payments.of £2/4/- or with Cabinet 
and Speaker £4 down and 6 monthly payments of £2/4/-. 


ALTERNATIVE DESIGN. LW 1,000-2,000M; SW (9-15. me/s);} MW 190—475M 
VHF 87-100 me/s; gram position. Dial dark brown and gold. Otherwise similar 
to above chassis: Price £15/15/- (carr. paid), terms £3/10/- down and 6 monthly 
payments of £2/4/-. , 


HIGH QUALITY PUSH-PULL OUTPUT AMPLIFIER | 


Chassis 10in. x 7}in. x 7}in. high over trans. Used, guaranteed and in excellent. 
order. New valves HZ40, ECC83 and 2 x EL41; 8 watts, Mains trans. tapped 200- 
2650 volts, O:P. Trans., for 3,8 and 15 ohm. Choke smoothing. On-Off/Vol. and tone 
controls.. For tuners, Record’ Players, ete., £8/15/-(P. & P. 6/-.) ae ee : 
We can modify for Guitar input for 15/- extra. 


BATTERY ELIMINATOR 


For 4 low consumption valves (96 range) 90 v. 15 mA, and 1.4 y. 125 mA., 45/- 
(4/- post), 200-250 v. A.C. Also for 250 mA, 1.4 vy. and 90 v. 15 mA. at same price. 
Two units to replace existing batteries. 


TERMS AVAILABLE ON ITEMS OVER £5. 


Send 6d. for 20-page illustrated catalogue. All New Goods. Delivered by return 
(€.0.D. 2/- extra). 


ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS 


GLADSTONE RADIO 


“SCALA,” CAMP ROAD, FARNBOROUGH, Hants. Farnborough 3871, Closed Sat, 
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“CELLOSENE’ 
CELLULOSE WADDING 


AS RECOMMENDED BY GOODMANS FOR 
RESONANCE DAMPING 


40-ply (£” nominal thickness) 36” wide 
5 yd. roll 19/. Carriage 4/- 
Sole retail distributors 


H. L. SMITH & CO. LTD. 


287/289 EDGWARE ROAD, LONDON, W.2 
Telephone Paddington 5891/7595 


RANGE OF GOODMANS & WHARFEDALE 
LOUDSPEAKERS ON DEMONSTRATION 


SCM 


A.C. 


SOLENOID TYPE 


9/10ths 
FULL SIZE 


Continuous 3ozs. at 4”. 
Instantaneous to 2lbs. 
Larger sizes available. 
Also—Transformers to 
7kVA 3 phase. 


R. A. WEBBER LTD. 


KNAPPS LANE; CLAY HILL, BRISTOL 5 Phone: 65-7228/9 
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another garrard first! 


‘Low Mass’ pick-up has the gossamer touch 


Kinder to your precious records than you ever 
thought possible —that’s:the new low-mass pick- 
up arm on the Garrard Model 3000LM. So light— 
so feather light, the pick-up exerts such negligible 
pressure on the record that wear is reduced to the 
minimum. And with the low-mass pick-up the true 
performance of the pick-up cartridge can be en- 
joyed unimpaired by resonance from the arm itself. 
Specifically designed for use with the very highest 
quality stereophonic pick-up cartridges having low 
tip mass and high stylus compliance. 

The Garrard 3000LM is a record changer which 
will play—automatically—up to eight 7 in, 10 in 
or 12 in records; sizes can be mixed, as size 


selection is automatic. 

Four speeds: 163, 333, 45 and 78 r.p.m. Manual 
or automatic play as required. Every refinement in 
design and finish and proven by successful experi- 
ence in the highly competitive American market. 


arrara 


Garrard Engineering Ltd, Dept WW:3, Swindon, Wiltshire 


@GI9% 
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YS 


DE-LUXE RECORD PLAYER 


Incorporating a 4 Sp. Garrard Auto - Slim KIT 
amplifier 
(BCLS6 and EZ80), vol., bass and treble controls, 
Superb quality re- 
Contemporary styled two-tone cabinet. 
charcoal grey and off-white with matching blue relief, 


£13.19.6 


(Carr. & ins, 10/-) 


unit and Mullard latest 3° w. 


with 8 x 5in, 10,000 line speaker. 
production. 


Size 17}in. x 16in. x 8in. 
COMPLETE KIT. 


Cat, & Const. details 2/6 (free with kit). 


FRONT SECTION, which houses amp & spkr : aE 


is detachable from cabinet. Price, as separate 


unit for stereo, £5/17/6. Carr. 5/-. 


1 
COLLARO STUDIO TAPE RECORDER KIT. 

Regret all complete kits of this popular 

unit now sold out. Only a few cabinets and Collaro ~ 
remain—NO AMPLIFIERS LEFT. 
Cabinet size: 18x16} 6in. with cut-out mounting board, 
SPECIAL CLEARANCE OFFER—Twin track: 


Tape Decks 


4-track: £1'7/10/- (plus 10/- carr.). 


GARRARD 
BARGA I N S PLAYER UNITS 


SINGLE PLAYERS: Carr. 4/6. 
Model SRP1O 5 gns. . 

‘} Model 4HF £16/10/-. Carr. 7/6. 
AUTOCHANGERS: 4 speed, Carr. 5/-. 
Latest’ Model AT.6 with transcription 
arm, plug-in head, mono. 10 gns. 
Stereo 11° gns. ‘.Autoslim’’ . Model 
£6/17/6. 


ES 
BONDACOUST Speaker Cabinet Acoustic 
Wadding (lin. thick approx.), 12in. wide, 
apy length cut, 1/6ft., 4/- yard. 

TYGAN FRET (Contem. pat.), 12x 12in. 
Q/-: 12x18in. B/-; 12x24in. 4/-, etc. 


RECORDING TAPE 


Famous American Columbia (CBS) 
Premier quality tape at NEW RE- 
DUCED PRICES. A genuine recom- 
mended Quality Tape—TRY IT Brand § 
new, boxed and fully guaranteed. } 
Fitted with leader and stop foils. 


Standard Double Play 
din. 600ft. 13/- 1,200ft... 31/6 
5tin. 900ft. 1O/- 1,800ft... 37/6 
Fin. 1,200. Q1/- 2,400ft... 47/6 

Long Play Post & Pack. per { 
din. 900ft. 17/6 reel, 1/- plus 6d. § 
52in. 1,200ft. 19/6 ea. for additional 
7in..1,800it. 28/6 reels. 


SPECIAL OFFER. 3in. Message tape | 
150ft. 3/9; 3in. L.P. 225ft. 4/9; 3in. 
D.P. 300ft. 6/6; P. & P. per reel 6d. 
TAPE REELS. Mnfrs. surplus 7in. 
2/3; 5iin. Qe; 5in. QJ-; 4in. Q/-; 3in. 
1/8; Plastic spool containers, 3in. 1/3; 
bin. 1/9; d2in. Q/-; Tin. 2/8. 


ENAMELLED COPPER WIRE—1}Ib. reels 
14g-20g. 2/6; 22g-28g. 3/-; 30g-34g. 3/9; - 
30g-38¢. 4/3; 39g-40g. 4/6, etc. 
TINNED COPPER WIRE 16-22. 2/6 ib. 
VALVE HOLDERS—Ini. Oct. 6d. Nylon 
or Ceramic, B7G, B9A unskirted, 9d. B7G 
B9A skirted ]/- each; B7G with Can 1/6; 
B9A with Can, 1/9, etc. 

STYLUS REPLACEMENTS. Diamond 
Styli for L.P. or Stereo, for all pop. types, 
BSR, Collaro, Garrard, ete., 11/8 ea. 
Gtd. 12 mths. SAPPHIRE ditto, 5/3 ea. 
Comp. range in stock, 


7 VALVE AM/F 


line-up ECC85, 
EF89, EABC80. 
EL84, EM81, EZ80. 


Three Waveband and Switched 
Gram positions. Med. 200- 
550 m. Long 1,000-2,000 m. 
VHF/FM 88-95 Me/s. Philips 
Continental Tuning insert 
with permeability tuning on 
FM and combined AM/FM 


IF transformers. 460 ke/s. 
and 10.7 Me/s. Dust core 
tuning all coils. Latest 


circuitry including AVC and 
Neg. Feedback. Three watt output 
Sensitivity and reproduction of a very 
Thin. 


operation. 


3 ohm P.M. Spaker only required. 
12in. R.A. 80/-. 


Only a few 
items are 
listed from 
our com- 
prehensive 
stock. 
Write now 
for full 
bargain 
1ists, 3d. 


M RADIOGRAM CHASSIS 


high standard. Chassis size 13} x 64in. 
Edge illuminated glass dial 114 x 3hin. as 

Vertical pointer, Horizontal station names. Gold on brown background. A.C. 200/250v 
Magic-eye tuning. Cct. diag. now available. 


Aligned and tested ready for use £13 z 10 “ 0 Carr. & Ins. 7/6 


Complete with 4 Knobs—walnut or ivory to choice, Indoor FM aerial 8/6 extra. 
0 g Recommended Quality Speakers 10in. Rola 2'7/6. 
12in. R.A, with cone Tweeter, 42/6. Carr. 2/6. 


Terms: C.W.O. or C.O.D. 
1/3, 3/b. 2/3, 5lb. 2/9, !0lb. 3/9, ete. 


RADIO COMPONENT 
SPECIALIST 


70 BRIGSTOCK RD., THORNTON HEATH, SURREY 
Te!l.: THO 2188. Hours 9 a.m.—é6 p.m. 


£13/10, 


EXPANDED ANODIZED METAL. At- 
tractive gilt finish iin.x jin. diamond 
mesh 4/6 sq. ft. Multiples of 6in. cut. 
Max. size 4ft.x 3it. 47/6 plus carr. 


JASON F.M. TUNER UNITS 
Designer-approved kits available. 
5 gens. 4 valves 20/-. 
£7. 5 valves 35/-. 
3 valves 22/6 


48 hr. Alignment Services, 7/6 plus 2/6. 


Condensers—Silver Mica. All values 
2pF to 1,000pF, 6d. each. Ditto. 
Ceramics 9d. Tub. 450 v. T.C.C. etc., 
0.001 mid. to 0.01 and 0.1/350. v. 9d. 
0.02-0.1/500 v. 1/-. 0.25 Hunt, 1/6. 
0.5 T.C.C. 1/9, ete., ete. 

Micas—10% dpl-d00pF 

5,000pEK 1 /-. 1% 2pF-100pF 
100pF-500pF 11d. 575pF, 5,000pF 1/6. 
Resistors—Full Range 10 ohms-10 meg. 
obms 20% + and 4W $d, #W 5d. 
(Midget type modern rating), 1W 64, 
2W 9d. Hi-Stab. 5% +W-FW 64d. (100 
ohms-1 meg.). Other values 9d. 1% 
Hi-Stab 3W, 1/6, 


Electrolytics All Types New Stock 


TUBULAR , CAN TYPES 
25/25v.50/12v. 1/9) 8+-8/450v. 
50/50v.100/25v. 2/- | 82 +-82/275v. 
8/450v. 4/350v. 2/3 | 50 4-50/350v. 
16/60/450v, 5/6 | 60 + 250/275v. 17/6 
82/82/450v. 6/6. 100 +-300/275v12/6 § 
Transistor Midge types—all values 1 mid 
to 50 mfd. 1/9 ea., 100 mfd. 2/-. 12 v. 


VOLUME CONTROLS—iK—2 Meg. 
ohms. 3in. SPINDLES, MORGANITE 
MIDGET TYPE. Jin. dia. Guar. 
1 year. LOG or LIN, ratios, less Sw. 
3/- D.P. Sw. 4/6. Twin Stereo less 
Sw. 6/6. Some values with DP Sw. 8/6. 
Specials to order. 


KNOBS—Modern Continental types 
Brown or Ivory with Gold Ring. lin. dia 
Qd. each, 1l?in. 1/- each. Brown or Ivory 
with Gold Centre lin. dia., 10d. each; 


ljin. 1/3 each. 
LARGE SELECTION AVAILABLE 


BY 3 
Height 


post and packing lb. 9d., Ib. 


Established 
1946 


| p.m. Wednesday. 
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YOUR CAREER ~ RADIO? 


Big opportunities and big money await the qualified man in ‘every 
field of Electronics today—both in the U.K. and throughout the 
world. We offer the finest home study training for all subjects in 
radio, television, etc., especially for the CITY & GUILDS EXAMS. 
(Technicians’ Certificates); the Grad. Brit. I.R.E. Exam.; the Radio 
Amateur’s Licence; P.M.G. Certificates; the R.T.E.B. Servicing 
Certificates; etc. Also courses in Television; Transistors; Radar; 
Computers; Servomechanisms; Mathematics and Practical Transistor 
Radio course with equipment. We have OVER 20 YEARS?’ ex- 
perience in teaching radio stibjects and an unbroken record of exam. 
successes. We are the only privately run British home study Institute 
specialising in electronic subjects only. Fullest details will be gladly 
sent without any obligation. 


SEND FOR FREE BROCHURE TO :-— 


BRITISH NATIONAL RADIO SCHOOL 


DEPT 1 - RADIO HOUSE - RUSSELL ST - READING * BERKSHIRE 


JULY, 


10W W—148 FOR FURTHER DETAILS. 


TRANSFORMERS 


COILS —sLarceE or SMALL QUANTITIES 
CHOKES 784D€ ENQUIRIES WELCOMED 


SPECIALISTS IN Deen Pe 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS 
RELAY AND INSTRUMENT COILS, ETC. 
VACUUM IMPREGNATION TO APPROVED STANDARDS © 


ELECTRO-WINDS LTD. 


CONTRACTORS TO G.P.O., A.W.R.E, L.E.B:, B.B.C., ETC. 


123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
LIVINGSTONE 2261 : EST. £933. 
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——THE HIGH - FIDELITY—— 
MAIL ORDER SPECIALISTS 


GOODS DESPATCHED BY RETURN 


Carriage, Packing & Insurance (U.K.) FREE!! 


AMPLIFIERS . TUNERS . SPEAKERS . MOTORS . PICKUPS . MICROPHONES 
CABINETS . TAPE RECORDERS asad 

QUAD, LEAK, ROGERS, DULCI, ARMSTRONG, CHAPMAN, JASON, WHARFE- 

DALE, T.S.L., GOODMANS, GARRARD, G.E.C., CONNOISSEUR, W.B. COLLARO, 

LENCO, ACOS, B. J. PHILIPS, LUSTRAPHONE, RECORD HOUSING, FERRO- 


J 


F ebb O DEEL CELE E bb E EOE EEC LEO EL lleltellelelstas 


L 


Hire Purchase terms available @-‘‘ Comparator ’’ Demonstrations 
AND SHIPPED PROMPTLY AT MINIMUM COST 
LONDON, N.22. 07er 9-6 Tel: BOWes Park 0077/8 


GRAPH, VORTEXION, BRENELL, WEARITE, TANNOY, LOWTHER, RONETTE 
WORLD WIDE EXPORTERS 
* * 
Cc. C. GOODWIN (SALES) LTD. 
Thus. 1 p.m 


FI-CORD, §.M.R., ETC. 
OVERSEAS ORDERS SENT FREE OF PURCHASE TAX 
(Dept. W54)7T HE BROADWAY, WOOD GREEN 
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CYLDON A.M./F.M. PERME- 
. ABILITY TUNER FOR ALL 
NTRANSISTOR OPERATION 


Rey Size 24in, x 2fin. approx. By famous manu- 
facturer. A.M.-I.F. 470 Ke/s. F.M.-1.F. 10.7 


o - FM. coverage 108 Mc/s.-88 Mc/s. Circuit 
diagram 2/6. FREE with Tuner 25/-. Ist, 2nd, 3rd A.M.-.LF.’s 12/6 set. 
Ist, 2nd, 3rd and 4th F.M.-I.F.’s 12/6 set. V.H.F. Osc. choke I/-. A.M.- 
L.F. trap 1/6. A.F. 114 and A.F. 115 5/— each. All the above are the 
R.F. end of an AM/FM receiver car radio etc. £2 10 0] 
_The above six items purchased together G - 


BSR MONARCH UA14 with FUL-FI HEAD 


4-speed, plays 10 records, !2in., |Oin. or Zin. at 16, 33,45 or 78 r.p.m. 


Intermixes 7in., !Qin. and |2in. records of the same speed. Has manual 
play position: colour, brown. Dimensions: 124 x l03in, Space required 
above baseboard 43in., below baseboard 23in. Fitted with Ful-Fi 
turnover crystal head, £5/19/6. P. & P. 6/6. 

B.S.R. UAI6, similar to the above, £6/12/6. P. & P. 6/6. 

B.S.R. GU7, 4speed, single player, complete with pick-up on uni- 
plate with automatic switch. #£3/19/6. P. & P. 5/6. - 


625 INDOOR AERIAL 


625 line indoor aerial complete with stand, 
fully extendible, can also be used for 405 
ITV, BBC and FM. 7 Plus I/- 

19/76 Bap. 


FLUORESCENT LIGHT KIT 


40 watt fluorescent lighting kit compris- 
ing Siemens Choke, 2 Bi-pin holders, 


Starter Holder 4 Plus 3/- 
and Starter. 11 6 Po ecP: 


CYLDON PERMEABILITY TUNER 


Medium and long wave Tuner. Size 
3” x 2” x 12” approx. Coverage 
190-540 meters, 1250-2000 meters 
I.F. 470 Ke/s, 


Price 19/6 P. & P. 1/6. 


PRESS-BUTTON COIL PACK. Medium and 2 shorts: Complete 
with twin-gang tuning condenser and ferrite rod aerial. 19/6, plus 2/6 
P. & P. Circuit diagram 2/6. FREE with pack. 


SPECIAL OFFER! 


Mc/s. A.M. coverage from 1,620 Kc/s.-525 Kc/s. 


SIGNAL GENERATOR 


Covering 100 Kc/s.-100 Mc/s. on 
fundamental and 100 Mc/s. to 200 
Mc/s. on harmonics. Metal case 
10in. x 63in. x 54in., grey hammer 


finish. Incorporating three minia- 
ture valves and metal rectifier. 
A.C. mains 200/250 v.. Internal 


modulation of 400 c.p.s. to a depth of 
30%. Modulated or unmodulated 
R.F. output continuously variable, 
100 millivolts C.W. and mod. switch, 
variable A.F, output. Incorporating magic-eye as output indicator. 


Scepter, as £7/5/0 Post and packing 6/6 extra. 


MAINS TRANSFORMERS 


ALL WITH TAPPED PRIMARIES 200/250 VOLTS 


250-0-250 v.60 mA., 6.3 v. 1.5 amp., 6.3 Vv. | AMP «20... ceeeer reese eens 1/6 
250-0-250 v. 80 mA., 6.3 v.. 1.5 amp., 6.3 Vv. | AMP... 6. .e eee reser eee 15/- 
250-0-250 v.50 mA., 6.3 V. 2 AIMP....cccecsccsssccsctesereserrecctecesevees 9/6 


250-0-250 v. 250 mA., 6.3 v. 5 amp, .. 
Heater Transformer 6.3 v. ¢.t. 2 amp 
Postage and packing on all the above transformers 4/-. 

Primary 230-240 v., Secondary 330-0-330 v. 200 mA., 6.3 v. c.t. 6 amp., 
5 v.4 amp. 21/—. P. & P. 6/-- 


POCKET MULTI-METER. Size | 5p 
% x 24 x Izin. Meter size 25 x 
{Zin. Sensitivity 1,000 P.O.V. on 
both A.C. and D.C. A.C. and D.C. 
volts 0-15, 0-150, 0-1,000. D.C. 
current 0-150 mA. Resistance | manufacturer. | 
0-100KQ2. Complete with test | Size 3in. x 23in. Ii} 
prods, battery and full instructions. 50/- post free 
35/-. Plus 1/6 P_ & P. F : 


THE MOTORIST’S REV. COUNTER 


Kit of parts comprising 270 degree 3in. moving coil 
movement. Manufacturer’s present price of this move- 
ment would be at least £7. Complete with full 
instructions and circuit diagram. Scale calibrated up 
to 8,000 r.p.m. Can be used 29/6 Plus 3/6 
with any 4 or 6 cylinder car. -P. & OP. 


MICRO- 
AMP. METER &§ 
Movement by 9 
world-famous |) 


FIXED FREQUENCY 
SIGNAL GENERATOR 


Crystal control in metal case, size 10in. 
x 6in. x 6in. Incorporating 2 FC13 valves, 
mains transformer, metal rectifier, choke, 
indicator lamp, crystal and numerous 
components. Modulated and unmodu- 
lated output sockets. Originally used for 
I.T.V. frequencies. Brand new. 39/6 
+ 6/- P. & P. A.C. Mains 200/250 volts. 
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OBTAINABLE ONLY FROM R. & T.V. 


THE “Elegant Seven” 


Combined Portable and Car Radio. 

+ 7-transistor superhet. Output 
350 mW. 

x Two-tone grey wooden cabinet, 
fitted handle with silver-coloured 
fittings, Size 123in. x 83in. x 
We 


3in. 

% Horizontal tuning scale, size 
11iin. 23in. in silver with 
black lettering. 

All stations clearly marked. 

x Ferrite-rod internal aerial. 


4jin. SPEAKER 
Parts list and circuit diagram 2/6. FREE with parts. 


RADIO AND T.V. COMPONENTS (ACTON) LTD. 


21A, HIGH ST., ACTON, LONDON, W.3. 
All enquiries S.A.E. Terms C.W.O. 


Goods not despatched outside U.K. 
EARLY CLOSING WEDNESDAY. 


SHOP HOURS 9 a.m.—6 p.m. 


The Radio with the ‘‘ Star’’ Features 

%& IF 470 ke/s. 

% Operated from PP9 battery. 

sy Fully comprehensive instructions 
and point-to-point wiring diagram. 

%& Printed circuit board, back-printed 
with all component values. 

x Fully tunable over medium and 
long waveband. 

%& Car-aerial socket. 

+ Full after-sale service. 


ONLY 


£4.19.6 


PLUS 5/6 POST & PACKING 


10W W—152 FOR FURTHER DETAILS. 
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HEAVY DUTY L.T. TRANSFORMERS 


All. primaries 220-240 volts. Terminal 
block connections. 


No. Sec. Taps Price Garr: 
£325; 30835 vip 4Osases ce. teen 10/- 
2 25, 30,35 v., 20 a. 7/6 
3 25, 30, 35 v., 10a. 5/- 
4 25,30, 3S v.;2a. oa 3/6 
BS OS 7 Siva hO ai cs. acess sce 4/- 
6 24 volts, 30 amps.............. 7/6 
T 20 volts, 30 amps..,.........-. £6 15 7/6 
8 50 volts, 1S amps. ............ £6 19 7/6 
9-530, 40°50 Vig Seas Ge i wcascnsct £4 15 5/- 


10 25, 36, 48 v., 8a. 


Il 17, 18,20 v.,20a, ee £4 19 5/- 
2 6.12 ver BO ace isn £3 12 5/6 
£3 2005 20.a0) once ede £4 15 7/6 
14 30, 32, 34,36 v.54. .... £2 17 4]- 
15 6, I2v., 10a. 

(6) Po Bae ae ene él 9 3/- 
17 24v., 10a £3 5 4/- 
16 26y. 5a ee £119 3/6 


19 48, 56, 60 v., I a. 


20 #12, 24,30,48v.,2a. ...... 42 5 3/6 
Die Gi 8ey. SE Sia cer seen. snes uaeoass £1 17 3/6 
22 6.3 v., 5a. and 6.3 v. I a.... 15 3/6 
7 Sits Phay © bee RE eater 2/6 
RE OS VEIN 2 Baicietewed ete seraes 2/6 
25 6,9, IS v., 4a. 3/6 
26. 12, 18 v., 10a. 4/- 


BF AQ NEV. 20) 3.) ace 
28 10, 18, 20 v., 9a. 

29> AS Vv. ct... S'a. 
30 =10-il-I2v., IZa. 


Multi-Tapped TRANSFORMERS 


mh 
Ld 
i) 
HOMRSVYORSSSHASOARKRSHHHOSAHSPOHRVOARHROAH 
es 
<< 
i) 


Pri, 200, 230, 250 volts. Sec. T. 3, 4, 5, 6, 
8, 9, 10, 12, 15, 18, 20, 24, 30 volts. 5 amps., 
45/-. P.P.4/-. 4 amps., 39/6. P.P.3/-. 2amp., 


25/-. P.P. 3/-. 


GRESHAM ‘C’ CORE HT TRANS 


Brand new fraction of Makers price. Open type 
T PRI 200-250 v. Sec. 625-0-625 v. 250 mA. 
6.3 v. CT 4A, 6.3 v. 3A, 6.3-v.°3A, 3 Ky. RMS 
Test, 69/6, carr. 6/-. Sealed Type T PRI 200-250 v. 
Sec. 509-0 500 180 mA 4-5 v. 3A, 4-6.3 v. 3A, 
4-6.3 v 6A. 2.8 Kv wkg. 49/6, carr. 5/- 


PIES 


WIRELESS WORLD 


Samson's Electronics Ltd. 


9 & 10 CHAPEL STREET 
LONDON, N.W.1 


Tel. PAD 7851 AMB 5125 


LOW TENSION SUPPLY UNIT AND 
DISTRIBUTION BOARD 
Designed to give 24 volts | amp. D.C. from 
6 separate channels. Each outlet has its own 
24in. O-! ammeter, variable control, panel 
light, fuse and. on/off switch. A master 33in. 
0-40 voltmeter, and 6-position switch is also 
fitted, which enables readings to be taken from 
any one outlet. The rectifier and transformer 
are housed in a separate metal case with outlet 
socket, fuse, and switch, giving a guaranteed 
output of 24 volts 8 amps. D.C. from 200- 

240 v. A.C, £24/19/6 ex warehouse. 

An ideal unit for Schools and Laboratories, the 
Electronic industry and large Model and Exhi- 
bition Lay-outs. Supplied brand new in wood 
packing cases at a fraction of maker’s price, 
which is excess of £80. 

Photograph of the above unit sent on request. 


EQUIPMENT WIRE 14/36 P.V.C. |00yd. 
coils, 9 different colours. Ten coils 65/-. 
Carr. .5/-. Single coils, 7/6. P.P. 1/6. 


HADDON L.T. TRANSFORMER 
“C"’ core. Fully tropicalised. Pri. 240 v. Sec. 
Very conservatively 
rated. €3/17/6. Carr. 7/6. 


1% RESISTANCE BOXES FOUR 
DECADES 
IK-l0KQ 


tapped 53.5-55.2 v. 6 a. 


{. 10-1000. 2. 100-1,0000. 3. 

4. 10K-100kQ. 

Technical description: High Stability Re- 
sistors arranged as a potentiometer, rated at 
| watt at 70 deg. C. and I4 watts at 42 deg. C.} 
Tolerance plus or minus 1%. — Specially 
designed for use in technical colleges and 
schools where a high-precision instrument is 
required at low cost. Supplied brand new 
and guaranteed. £11/19/6. P.P. 3/6. 
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EHT TRANSFORMERS 


- Gardners Selead PRI T, 200-250 v., Sec. 5000 v. 


10 mA, 0-2-4 2A 4 v. 
carr. 5/-. 


1.5A. 4 Kv. wkg. 75/-, 


Parmeko Sealed PRI T 200-250 v., Sec. 0-2 v. 


1.5A, 4000 v.5 mA 5 Kv D.C. wkg.: 4 v..0:2A, 
45/-, carr 4/-. Pearce Pri T 200-250 v. Sec. 
6000 y. CT. TOE 20 mA, 35/-, P.P. Al-. 


L.T. TRANSFORMER UNIT 

Type AP61774. A.C. input 220-240 v. 
comprises of Parmeko ‘‘C’’ core, enclosed 
type transformer 24 volts 2 amps. Built 
into metal case, size 8$ x 5 x 4in., with fitted 
neon indicators. Fuses. Input ’and output 
terminals. Supplied brand new at a fraction 
of maker’s price, 27/6. Carr. 5/-. . 


MINIATURE 30 v. |. a. TRANSFORMERS. 
Input tapped 200-220-240 v. Size 27 x 23 x 2in. 
Famous manufacturer. 9/6. P.P. 2/6. : : 


G.P.O. MAGNETIC COUNTERS . 
Latest design size 33 x | x. lin. Type 100D 
- = 3. v. D.C. 12/6. Type 100A 500 24 y. 
,. 12/6.~ P.P. 1/6. New and boxed. 


LF CHOKES + 2 
Parmeko ‘“‘C’’ core. Hermetically ealed. (SH. 
250 mA. 1250, 17/6. P.P. 4/-. “C’’ core, open 
type, 10H. 250 mA. 1240, I5/-. PP. 3/6. 
Woden, open type, tropically finished, - 20H. 
300 mA., 17/6. P.P. 5/-. “C’’ core, sealed, 10H. 


120 mA., 7/6. P.P. 2/6. 


HIGH VOLTAGE CERAMIC. 
CAPACITORS — 


0 
Please send 1/6 P.P. 


WALKIE-TALKIE No. 46 
Compactly built to be carried 
by one man. This has a range 
of approx. 10 miles, and being 
erystal controlled tuning — is 
avoided, and operation is as 
accurate asa telephone. Frequency 
3.6-9.1 - me/s. Complete 
stations comprising receiver- 
transmitter’ rod aerial, two 
sets of headphones and mikes 

in canvas carrying bag, but 

Jess the plug-in crystal coil 
unit, which is easily obtainable. 
Brand new in makers 
sealed cartons. Price per 
station, £4/10/-, p- & p. 
10/- each. Two stations for 
£9/10/-, post free. 


U.S.A./CANADIAN No. 19 TRANSMITTER RECEIVER 


New stocks just arrived. Equip- 
ment comprises 3 separate units 
built into one chassis and separ- 
ate power pack. 

Specification: ‘A’ 


Set Trans- 
mitter / Receiver. Frequency 
eoverage 2-4/5 me/s. and 4.5- 
8 m/cs. (150-37 metres). 

For R.T., C.W. or M.C.W. Range 
on R.T. 15 miles, C.W. 50 miles. 
Superhet R.X., LF. 465 ke/s. 
B.F.O., ete. 

R.X. valve line-up: 6K7, K.P. 


6B8 det. A.F. ’phone output. 
EF50 buffer, EB34 ADC and output stage, which has to de decommissioned to 


6158, mixer, 2 617 LE.; 

T.X.: 6K% mixer, B.F. 0. 

conform with G.P.O. regulations. 

up CV5, 6K7 and 6V6. 

ee set 2 valve A.F’. amplifier for vehicle crew intercommunication. 
A 2kin, meter is built in reading L.T. and H.T. voitages, drive, etc. 


POWER UNIT. 12 volt D.C. input. Output 275 volts 110 m/a., and 500 volts 50 m/a, Equipment is 
ot American or Canadian manufacture and is supplied in good condition. PRICE, complete with Power 
Pack £4/10/-, carriage 17/6. 19 Set only £3/10/-, carriage 10/-. Power Unit only £1, carriage 10/-. Two 
14 Scts complete with Power Packs, £8/10/-, carriage 30/-. 


ACCESSORIES: Handbook, 3/6, p. & p. 6d. Connectors, 12-pin 12/6, p. & DP. 2/6; 6-pin, 7/6, p. & p. 
2/6. Control boxes, single, new, 7/6, p. & p. 2/6. Whip Aerials, 8ft. 6in., 7/6, Dp. & p. 2/6; dit. 4/6, p. & p. 
2/6. Headphones less Mike insert, 5/-, p. & p. 2/6. Variometers for 19 sets, less front panel but electrically 
sound, 7/6 each, p. & p. 3/6. 


Transmitter/Receiver 229/241 me/s. Local use up to 1 mile. Valve line- 


Valve line-up 6K7 and 6V6. 


CRYSTAL SET 


A. wonderful educational kit 
for all children. Provides 
hours of amusement while 
following the easy step by 
step instructions. It is powered 
entirely by wireless waves, elim- 
inating the expense of batteries, 
No soldering required. Receives 
all main stations. Price 29/11, p. & p. 2/6. 


No. 19 SET INSTRUCTION HANDBOOK 
8/11 each. P. & P. 3d. 


1155 INSTRUCTION HANDBOOK 
3/11 each. P. & P, 3d. 


NEW WALK-ROUND SHOP OPEN AT NO. 4 
LAMBERT’S ARCADE, LOWER  BRIGGATE, 


DYNAMOTOR 

Ruu all your mains A.C./D.C. equipment from your 

car battery. 6 v. input gives 250 v. output, or 

12 v. input gives 500-v. output at 30 watts. Very 

low battery drain. Size only 5in. x 3sin, A 

must for the caravanner. ONLY 25/-, p. & p. 3/6. 

ec SS 


V.H.F. TRANS/RECEIVER 


STABILISED POWER UNIT 
A valuable unit comprising mains transformer, neon stabil- 
iser, etc. 50 c/s mains, 110 or 80 volts input. Stabilised 


Suitable for .2 metres reception. Requires berate 1, NEXT TO HALFORD’S pert 
only crystal and. power su pls Price /19/6, ei % output 130 volts D.C. and 6.3 volts A.C., optional A.C. out- 
Sacre P ea £4/19/6. | Days 9°am—6 pm. FULL RANGE OF ey ke Ae Sea: . sn 


EQUIPMENT AND COMPONENTS IN STOCK. 


An ideal stabilised. supply for the constructor for use in 
transmitters, model control, Hi-Fi equipment, and test 
equipment. Price 49/6, p. & p. 3/6. 

With polished sturdy wooden cabinet and mains lead. 
Price 59/6, p. & p. 5/-. 


RESISTOR COLOUR CODE 
INDICATORS 

Enables you to determine value of resistor at a 

glance. A must for the constructor. Price 1/6, 

p. & p. 3d. 


48-HOUR DE ee 
SERVICE 


ALL MAIL ORDERS TO: 


SONA ELECTRONIC CO. (Dept. W.W. 2 cee 


BRIGGATE HOUSE, I3 ALBION PLACE, LEEDS | EDS UinicerreaneS 


—— i ne 2 & 


10W W—154 FOR FURTHER DETAILS. 


C.O.D, S/- EXTRA 
NO C.O.D. UNDER 30/- 


_ ee 


WIRELESS WORLD 


TAPE! 


Jury, 1964 


103 


OUTSTANDING BUYS IN QUALITY MULTI- 


FIRST QUALITY 


“DUTY SPEAKERS. 


on Tapes and Accessories. 


EQUIPMENT 2 ; EN 


LouvUOD 
al HAILERS 
(Ex Govt.) 
Heavy duty 
20 ~=—waitts., 
all metal, 
15 ohms, 
Dia. 165in., 
length 15in. 
(approx.). 
Brand new 
and boxed, 
£9. Carr. 
10/-. Ditto 
reconditioned, 
£6/10/-. Carr. 10-/. 


6 inch P.M. HEAVY 


Complete with line 


trans., in all stee) 
blue-grey double 
grilled cabinet, 30/-. 
P. & P. 3/-. 

Ditto, with 10in. 
P.M. speaker, 39/6. 
Carr. 6/-. 4 


TRUVOX TANNOY 
LOUD  HAILERS. 
With 180 ohm line 
transformer and condenser, Impedance 74 
ohms, handling capacity 8 watts. Complete 
in slope-front wooden case, 80/-. Carr. 5/-. 


TRANSISTORISED “‘ BULL HORN ” 

~. Ideal for 
Sports 
meet - 
ings, build- 
ing sites, 
etc, Range 
ip to 200 
ft. Simply 
press trig- 
ger switch 
and talk. 
Operates on 6 standard 14 v. 
batteries. Length 11}in. Weight 
only 2$1b. PRICE £4/15/-. Com- 
plete with batteries and 
instructions, 


15 WATT TRANSISTOR POWER AMPLIFIER 
A new transistor Audio Frequency Amplifier 
of new modern design incorporating a number 
of additional practical features, Operates on 
12 volts. Power output 15 watts. Output 
Inputs for 


G.P.0.. STANDARD:..19in: -HEAVY DUTY: 
UIPMENT RACKS 

4ft. 6in. Channel Uprights, £4. Carr. 15/-. 

5ft. 6in. Angle Uprights, £4/10/-. Carr. 15/-. 

6ft. Channel Upright, £6. Carr. 20/-. 

7ft. Channel Upright, $7. Carr. 20/-. 

All with Heavy Duty Base. 


GEE ros. RADIO 10. 


15. LITTLE NEWPORT STREET, 


LONDON, W.C.2 GER. 6794/1453 


Open 9-6 Mon. to Fri. ! p.m. Sat. 
Adjoining Leicester Square Tube. 


other types available including “ SCOTCH,” “ EMI,” 
“BASF,” ‘ Synchrotape,”’ etc. Send S.A.E. for our huge money-saving literature 
SPECIAL DISCOUNT FOR TAPE: QUANTITIES. 


ALL TRANSISTOR POWER AMPLIFIER 
MODEL 
KT. 
30 WATT 


100/250 
A.C, 


mains oper- Rites 
ation. Separate bass and 
treble controls. Output impedance 4-lu ohms 
transformerless. | High and low impedance 
inputs for dynamic or crystal microphone and 
pick-up. Has 2 separate input channels and 2 
separate volume controls enabling input signals 
to be mixed or faded from one channel to 
the other. Size 92in. x 8 5/6in. x 3in, Complete 
with circuit diagram and full instructions. 
PRICE £26/10/-. P. & P. 5/-. 

Also model K2T as above but 15 watt output. 
PRICE £17/17/-. P. & P. 5/-. S.A.E. for leaflet. 


TRANSISTOR AMP) 


JASON 


LIFIER, 
200/250 v. 
A.C, mains 
opera- 
1 3.20-,0\.. 
Separate 
bass and 
treble con- 
trols. 10 
Wal tet 
power output. 15 ohms out- 
put itapedance. Inputs for Gramophone, Radio, 
Tape. Complete with circuit diagram and full 
instructions. Brand new with maker’s’ guaran- 
tee, Originally £22, OUR PRICE £14. Few only! 

» DUAL IMPEDANCE SLIM 
Q DYNAMIC MICRO- 
[7 PHONE. Model PA.46. 
Beautiful, professional-looking, 
f with solidly cast, tapered slim 
case. Heavy duty on-off slide 
#/ switch, Built-in transformer supplies 
dual unbalanced impedances—low 
600 ohms, high 50,000 ohms. Omni- 
directional when used. vertically—car- 
dioid pattern when tilted. Complete 
with 5ft. plug-in cables. PRICE £4/4/-. 
Pp & Py 2/6) 


STUDIO CRYSTAL MICRO- 
PHONE. Model PA.17, A fine 
quality all directional microphone 
with a 360° pick-up and the added 
power and sensitivity of two 
individually shock mounted and 
phased crystal cartridges, giving 
maximum pickup from all sides. 
Overall size 7in. H.x3in. W. 
complete with 4ft. cable. PRICE 
$2/2/-. P. & P. 2/6. 

““ DYNA-SLIM ’? MICROPHONE } 
MODEL PA.43. Dynamic 50K high impedance 
microphone with on/off switch. Omnidirectional 
head. Length 8in., 1}in. dia. tapered. Complete 
with cable and connector. 69/6. P. & P. 2/6. 

CRYSTAL MICROPHONE MODEL BM.3 
Three-way mike for hand, desk or floor stand use. 
Response 100-8,000 c/s. Sensitivity — 62 dB. 
Length 7in, Head dia. 1jin. Supplied with neck 
band, lead and standard jack plug. ONLY 
39/6. P. & P. 2/-... Table stand 12/6 extra. 
MICROPHONE FLOOR STAND (Telescopic). 
HEAVY Qin. dome, chromium base, chromium 
stand with screw top. Extends. to approx. 6ft. 
55/-. Carr. 5/-. 


WANTED FOR CASH!! 
Good quality modern P.A. Equipment, Test 
Equipment, Hi-Fi Equipment, what have you! 
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* 50/60 cycles. Out- 


Single items or quantities. Offers. by, return, 7 


y METERS 
s FACTO RY F RESH ee Eee nl ih i Med di Model 370-N. 
S Has nceorporates 9.5 wA. basic meter, scale size 
4 Sin. Std. 600ft. Mylar 8/6 GEE’S8°’’ 4x 2hin, Ranges D.C. volts, 8 ranges.100 mV. 
Ms Zin. Std. 1,200ft. Mylar 12/6 § U P E RB} [to5 kv. D.C. amps., 7 ranges, 10 vA to 10.A. 
a Sin. L.P. 900ft. Acetate 10/- QUALITY | JA. volts, 6 ranges 2.5 v..to 1 kv. Ohms 5 
? ’ Sin. L.P. 900ft. Mylar 12/6 MESSAGE | Jranges 0-50 megohms and 5 ranges 40 ohms 
se 5iin. L.P. 1,200ft. Acetate 12/6 TAPES: 3in. to 400 K ohms. Overal) size 7x 5x 2}in. 
5 Btn: ey Lethe wi bog ee Std. 150ft. wb PRICE £14/14/-. 
8 in. .P. . Acetate 15/- 3in. L.P. 300ft. 
i Jin LPo+4,200is oMylar | 1 20/-05/-iisin DE lo eet Meee: opee. Oa 
@ 4in. D.P.  G0O0ft. Acetate 9/- 400ft. 8/6. On | 11000 v. (15,000 op.v). D.C. cusreut 0-05 
13 Sin. D.P. 1,200ft. Mylar  15/— brightlycoloured | [549 ma” O-13-v, Recretagce 0-80 tx ibe 
a 53in. D.P. 1,800ft. Mylar 22/6 spools in neat "£90 to Llcahin ieee me ee pages 
€ Lees 7in. D.P. 2,400ft. Mylar 25/=- plastic cassettes. ONLY £8/17/6 WX O16 
a> ERLE 25 : Ideal for gifts - 
6 Prmnneos Where not stated, please add P. & P. 2/- of messages. 20,000 o.p.v.. MODEL C.T.500. Ranges D.C. 
ee: per order. (Orders over £3 post free.) Many Volts 0-5,000 v. A.C. Volts 0-1,000 v. (10,000 
D.C, Current 0-500 mA. Resistance 


0.p.v.). 
0-12K-120K-1.2M-12M. ohms (by 2 1.5 v. 
internal batteries). Decibels —20 to +62 dB. 
Sizes 54 x 14 x 34in. ONLY £5/19/6. 

3,300 ohms per volt. Model YP.60. Pocket 
size meter ideal for general use. Ranges D.C. 
volts, 6, 12, 60, 300, 1,200. A.C. volts, 6, 12, 
60, 300, 1,200. D.C. amps., 300uA, 3 mA. 
300 mA. Ohms, 0-30 K ohms, 0-3 M ohms, 
DB, —20 to +18 dB, 0 to +24 dB. Size, 
42x 33x 1din. PRICE 52/6. P.P. 2/-. 

2,000 ohins per volt. Model Y.8, Sub-miniature 
in size and convenient in use. Ranges D.C. 


volts, 6, 30, 150, 500. A.C. volts, 6, 30, 160, 600. 
D.Ce amps. 150 mA. Obms, 0.100 K ohms. 
Sizes 3% x 24x 1#in. PRICE 39/6. P. & P. 2/-. 
All complete with test leads, battery, instruc- 
tions and fully guaranteed, ) 


* POWERSTAT ° 


VARIABLE 
TRANSFORMERS 
Input 230 volts. & 


put 0-260 volts at 
9 amps. Fully 
shrouded. For 
bench or panel 
mounting, A robust 
job of outstanding 
quality and _per- 
formance. Brand 
new and guaran- 
teed. $15. Carr. 
7/6. Made in U.S.A. 


AUTO TRANSFORMERS. Step up, step down, 
110/115, 220/230 v.. Fully shrouded terminal 
block connectors. 150.w. 32/6; 300 w. 47/6; 
500 w. 67/6; 750 w. 77/6; 1,000 w. 90/-; 1,750 w. 
175/-. Carriage 5/- on each type. 


RCA PLATE TRANSFORMERS 190 to 250 v. 
primary 50-60 cycles. Secondary 1,500-0-1,500 
yv. or 2,000-0-2,000 v. at 500 milliamps. Brand 
new and boxed £6/10/-. Carriage extra. 


COSSOR 1035 DOUBLE BEAM 
OSCILLOSCOPE 
A fine instrument in perfect condition and in 
good working order, £37/10/-. Carr. 30/-. Also 
1049 at £45. Carr. 30/-. 


EVERSHED&VIG- 
NOLES Series II. 
500 v. Megger in 
good cond. £18/18. 
DITTO. NEW 


with leather case 
$25. 


EVERSHED & 
sa3 VIGNOLES 
MEGGER 
CIRCUIT TESTER (low 
reading ohm 
meter). 2 ranges 0-3, 0-80 ohm. Complete with 
leather case and test leads. As new, £6/6, Ditto 0- 
q 500, 100-5,000 ohms £6, 


EVERSHED. & VIG- 
NOLES. Wee Megger 
500 w., with leather 
carrying case, good 
working order £15, 
Also 100 v., as above, 
£6/6/-. 

BRIDGE MEGGERS. 
Evershed and Vignoles 
Series 2, 500 v. Ac- 
curate working order, 
perfect condition, fully 
tested. Complete with 
leather case, £40. 


MODEL TP-10. Reads A.C. | MODEL TP-5S. 


WIRELESS WORLD 


2,000 OHMS PER VOLT; 20,000 OHMS PER VOLT 
Reads vol- 
and D.C, volts up to 1,000; | tages up to 1,000 D.C. at 


-JuLy, 1964 


PANEL METERS 


D.C. current to 500mA; Re- 
sistance to 1 Meg.; Capaci- 
tance to IF; Decibels from 


20,000 ohms per volt and 
A.C. at 10,000 o.p.v.; D.C. 
current to 500mA; Resistauce 
to 10 Megs.; Capacitance to 


25 microamps D.C. Proj. 


cirenlar, 59/6. 50 microamps D.C, 


2hin. 


—20 to +36; Output jack 
for Audio measurements. | +36... Size; 


Size: 3}x5x1fin. £8/19/6. | £5/19/6. 


R.C.A. TYPE AR.88D. RECEIVER. 
MAKERS CARTONS WITH HEADPHONES 
SET OF VALVES, £85 Carr. 30/-. 


34 x 53x 


0.1uF; Decibels from —20 to 


BRAND NEW, IN 
& SPARE 


Qhin. Flush circular, 59/6. 40 
amps. D.C. Proj. .cireular, 
9/6. 500 volts A.C. 2}in. Flush 


circular, 25/-. 
Sian ES 


MOVING COIL STICK MIKE, 


1jin. Qin. 


DOUBLE BEAM 
OSCILLOSCOPE TUBES 
Another purchase of Type CV 
1596, equivaient to Cossor 
09D as used in Oscilloscopes 
by Cossor (339 series). and 
Hartley & Erskine (13 Series) 

Listed £12. 
Brand new in Maker’s 


TRANSISTORISED 
INSULATION TESTER 
One handed operation, no 
cranking of generator 3 test- 
ing voltages 100, 250 and 500, 
to measure up to 500 Meghoms. 
Complete with leather carrying 


complete with heavy. desk 
stand, and screened lead, 
ONLY 59/6 (post 2/6). 

eS 
ACOS 39/1 STICK MIKE with 
screened lead and table stand. 
ONLY 32/6. (Post 1/6.) 


a ce ERTS 


25/- 


ee 
HIGH FREQUENCY A.C. 
VOLTMETER. A First Grade 
Moving Iron Instrument with 
6in. Mirror Scale, reading up 


erates (Carrige 5/-). 


£17/10/-. 
request. 


30,006 OHMS PER VOLT 
MODEL 500. Reads voltages 
up (0 1,000 D.C. at 30,000 obms 


per volt and A.C. at 15,000 to 150 v. A.C. at 400 and 
o.p.v.; D.C. current to 12 amps. 1,200-2,400 cycles. In sub- 
Reaistanceto 60 Megs.; Decibels sh noes me case i with 
; _9 Rae Tenens remoyable. lid, overall size 
irom —20 to +56; Incorporates 3382 x Sin: Madan tor 


internal ~buzzer for audible the Air Ministry by Everett 


warning of: direct shorts and Edgcumb, and_ in perfect 
blocking condenser for A.F order. Brand New and Un- 
output measurements. Size used. ONLY £5. Can also be 


supplied for 50 cycles, use 
either 0-150 or 0-300 volts. 


3% x 68 x Qin. £8/19/6. 


case and test leads. 
Illustrated details on 


ONLY 
CRYSTAL DESK MIKE with 


screened Jead. and. built-in VARIABLE VOLTAGE 
gand. ONLY 15/. (Post | TRANSFORMERS. Fully 
Ril ees asain ct Mec ees shrouded. Input 230 v. A.C, 


50/60 cycles. Output 0-260 v. 


15 OHMS P.M. SPEAKERS 


Special Heavy Duty 12in,, | 2.5 amps. type £5/17/6. 5 amps. 
£5/5/-. = je £ Ie, 
BSI ie Wigh@ /191n, | Yee te ee £16/10/-. 
for Lead Guitars, £10/10/-. Brand new import, fully guaran- 
pL eas oe 1din. teed. Immediate delivery and 
Ran wedue none ee service. lllustrated details on 
cabinet, £2/17/6. (Please request. : : 
add 5/- carr. all items.) 


LINEAR AMPLIFIERS 


LG3t, 4 watts, size 8} x43 x2sin, high. $5/5/-. LASA 5 watts, size 7x7 x5in. high, 
£5/19/6. Protective cover, 12/9. 5/55 5 watts stereophonic, size 10$x 8x 6in. high, 
£192/12/-, cover with carrying handles 25/-.  “ Diatonic’’ 10 watts Hi-Fi Ultra Linear 
Pnsh-Pull, size 9x7x6}in, high. £12/12/-. Cover with carrying handles, 19/6. 
L1/10 10 watts Hi-Fi Ultra Linear, size 9x7 x5in. high. £13/18/-. Cover with carrying 
handles, 19/6. “ Conchord’® 30 watts Hi-Fi Ultra Linear, size J2:x9x7}in. high. 
£16/16/-. Cover with carrying handles, 25/-. 150 50.watts Hi-Fi Ultra Linear, size 
12 10x8in. high. £23/2/-. Cover with carrying handles 32/6. All amplifiers for 
normal A.C. mains, and ex stock. Details om request. 


SS 
“ ¥ripletone * Convertible Amplifier, size 10x 3x 
4hin. high. 4 watts output matched for 2-3 ohms, 
OR ¥% amplifiers can be coupled together for 
STEREO, £6/19/6 each. 

“Tripletone *” KM. Tuner, size 11x 6x 3in. high. 
Covernye 86-104 me/s. £183/19/6 (unpowered), 
or £15/14/6 (self powered). Details on request. 


HETERODYNE FREQUENCY METERS TYPE LM14 


Frequency range 125-20,000 ke/s.in 2 bands This is the United States Navy Model 
of the well-known BO221 Frequency Meter, but has many additional features which 
increase its usefulness. Voltage stabilisation circuits and Crystal control ensure extreme 
accuracy and in addition it is fitted withan Internal Modulation switch to allow use as a 
Signal Generator, Size only S$in. x Sin. x Siin. Full information on request. © é 

eT 
COSSOR TYPE 1035 DOUBLE BEAM OSCILLOSCOPES. A few only of these modern 
scopes, overhauled and in perfect order ONLY £45. Further details on request. 


HARRIS ELECTRONICS (LONDON) LTD. 


138 GRAY’S INN ROAD, LONDON, W.C.! 


Please include carriage costs on ALL items. 
We are 2 mins. from High Holborn (Chancery Lane Station) and 


Telephone TERminus 7937 


Open until | p.m. Saturdays. 
5 mins. by bus from King’s Cross. 
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INPUT 230 v. A.C. 50/60~ 
BRAND NEW. Carriage Paid. 
direct from the importer, 


Spares available from stock. 


additions to our range: 


Type! 0-260v.at lamp ... £4 10 
Type2 0-260v.at2.5 amps £5 17 
Type 2A 2.5 amps, Portable £9 17 
Type3 0-260 v.at5amps... £9 0 
Type 4 0-260 v. at 8 amps... £14 10 
casi a Type5 0-260 v. at 10 amps... £16 10 
Type 6 0-260 v. at 12 amps... £18 15 
Type7 0-260 v. at 20 amps... £32 10 


VARIABLE 
OUTPUT UNIT 


7 Ampere A.C./D.C. 
{Input 230 v. A.C. Output 
continuously VARIABLE from 
0 to 260 volts A.C. OR 0 to 230 
volts D.C. at 7 amps. Robustly 
constructed in metal case, 
complete with safety fuse, 
neon indicator and voltmeter. 
Size I7in. x 12in. x Jin. Weight 
36lb. Price £34/10/-. Carriage 


SERVICE TRADING 


= 


<== WE ARE ENGLAND’S LARGEST IMPORTERS 


Buy | 
keenest 
prices in the country. All Types and | 


We are pleased to announce further 


These instruments are fully shrouded. 


SSS ill 


| AMP. OPEN TYPE ai 


(Type 1A.) Compact, well constructed unit 
designed for building into equipment. Panel or 
back mounting, extending shaft. Complete with 
engraved voltage panel and control knob. Input 
230v. A.C. Output variable 0-260v. Ideally suited 
for Manufacturers of variable voltage equipment. 


Price: £4 17s. 6d. post paid. 


[ee ee 
| PORTABLE INSULATION 
== | TESTERS (NEW) 


~~ 


eooeooncaeo 


Input 230. v. Output 


A.C. 
| variable 0-260: v. A.C. at 
2.5 a. Fitted in beautifully 
| finished steel case. Complete 
with volt meter, pilot lamp, 
fuse, switch, carrying handle, 
| _esji7/6. Test has 1.E.E, Spec. Rugged 
——— en ee ee oF metal )..constructionn sur 
| 500 MICROAMP SUB- for bench or field oe 
MINIATURE M/C METER constant speed clutch. Size 
| Izin. diameter, flush mounting, L, 8in., W, 4in., H, 6in. 
} single hole fixing. Scaled 0-! Weight 6lb. 500 volt 500 
| mA. Supplied with Resistor megohms. Price £22, car- 
for use as. | mA. if required. riage paid, 1,000 volts, 
29/6, plus I/- P. & P. 1,000 megohms, £28, car- 
Postage on all meters, I/- each. riage paid. ") 


COMPANY 
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WIRELESS WORLD 


ULTRA VIOLET BULBS 


Easy to use source of UV for dozens ot praccical 
and experimental uses. 

12 volt 36 watt AC/DC SBC 6/6. P. & P. I/-. 
12 volt 60 watt AC/DC SBC 8/6. P. & P. I/-. 
Transformer to suit the above’ Input 200-240 
A.C. 12 volt 36 watt, 16/6; P. & P. 2/6. Input 
200-240 A.C. 12 volt 60 watt, 22/6. P. & P. 3/6. 
Set of 4 Colours FLUORESCENT PAINT. 
Red, yellow, green and cerise. In $oz. tins. 
Idea! for use with the above Vitra Violet Bulbs. 
9/6, plus 1/6 PL & P. 


SIEMENS SEALED HIGH 


SPEED RELAYS 
H96A, 2.2 ohm + 2.2 ohm, new 12/6. 
H96B, 50 ohm + 50 ohm, new 12/é. | 
H96C 145 0hm + 145 0hm, new, 12/6 | 
H96D, 500 ohm + 500 ohm, new 12/6. ji jee 


H96F, 1000+ 1000 ohm, new 12/6. 
H96E, 1700 ohm + 1700 ohm, ex- 
equip., 16/6. 

P. & P. I/- on each Relay: 


CARPENTER’S POLARISED RELAY. 
Type 5A57, 65 ohm. coil will operate on less 
than 5 of a volt. 22/6. P. & P. I/-. 


P.O. RELAYS, Type 3,000 
200 ohm., 6 c/o 6,500 ohm., | c/o | break. 
500 ohm., 6 c/o 16,060 ohm., 2 make 2 break. 
500 ohm., 4 Heavy Duty Make. 
2,000 ohm., 4 make 4 break. 
All at 12/6 each, plus !/- P & P. each. 


G.E.c. SEALED RELAYS 
M 1069 5,000 ohm 2C-ohm., M.184 180 ohm 4C- 
ohm., M.1092.670 ohm 4C-ohm., M.1095 670 
ohm 2m-26, M1100.670 ohm 2C-c hm. 
Ex New. Equip. all at 12/6 each plus I/- P.P. 


7,000 OHM SEALED RELAY. High Speed 
singlec/o Platinum contacts. Super-sensitive, 
ideal foc Transistor circuitry. Will operate 
on | milliamp. 25/-, P. & P. 1/-. 


Latest type SIEMENS 
MINIATURE RELAY in 
Transparent Case Gold-plated 
spring sets. 4c/o 700 ohm coil. 
24V D.C. operation. Sze 
gx? Idin. New inm kers 
packing. Price 12/6 inclusive 
postage. 


EVERSHED AND VIGNOLES BRIDGE 
MEGGER. 500 v Constant Prescure Series 2 
with decade’and varley loop facilities, perfect 
condition, £40 including leather case and carriage. 


NSP2 CV2296 STROBOTRON FLASH 
TUBE made by Ferranti, brand new, I.O. 
base. Price I5/-. P. & P. I/-. 


EVERSHED AND VIGNOLES MEGGER 
CIRCUIT TESTER. (Low reading ohm 
meter.) 2 ranges, 0-3, 0-30 ohms. Complete 
with test leads, battery and leather carrying 
case, £6/6/-. Post paid. 


PAINTON WINKLER 
INSTRUMENT SWITCH. 
Single pole. 2 banks of 30 
positions, each bank. Adjust- 
able stops. Ex-new equip. 
Price 18/6, plus 1/6 P. & P. 


HIGH SPEED BLOWER UNIT 
200/250 volt A.C. Powerful 2-speed motor, 
1|,000 and 13,000 R.P.M. 17/6, plus 2/6 P. & P. 


EX P.O. MAGNETIC COUNTER (old 
type), either 500 ohms for 24 volt operation 
or 3 ohms for 6 volt D.C. operation. 4 figures 
to 9,999. Price, either type 8/6. P & P. 1/6. 


LATEST HIGH SPEED MAGNETIC 
COUNTERS, 4 figure, 10 impulses per second. 
Type 100D, 4.1 ohm coil, 3°6V. D.C. operation. 
Type 100A, 5000hm coil, 18-24V D.C. operation. 
Type 100B, 2,300 ohm coil, 36-48V. D.C. 
operation. -Any type §5/- each, plus 1/6 P. & P. 


RESETTABLE HIGH SPEED COUNTER. 
3 figure, 1,500 ohm coil, 40-50 v. D.C. operation. 
Brand new. 50/- each, plus 1/6 P. & P. 


CROMPTON PARKINSON BRAND 
NEW +t h.p. MOTORS. 230/250 VOLT 
A.C. 1,400 R.P.M. Fitted with 24 x tin. 
SPINDLE. Price £3/15/-. Carriage 8/6. 


6-VOLT 40 A.H. ACCUMULATORS | in 
metal case with leather carrying handle, Brand 
new, 27/6. Carriage 8/-. 

AUTO TRANSFORMERS. ‘Step up, step 
down.  110-200-220-240 v.. Fully shrouded. 
New 300 watt type £2/6/6 each. P. & P. 2/6. 
500 watt type £3/7/6 each. P. & P 3/9. 1,000 
watt type £4/10/- each. P. & P. 6/6. 


MINIATURE MOVING COIL DIFFER- 
ENTIAL SSeS Two coils 350 ohms each. 
Operating current 
~ minimum 140 micro- 
amp., nominal 400 
microamp, maximum 
8 milliamp. One 
pole two way, or 
: centre stable. Two 
way contact current 100 mA; at.50 v. A.C, or 
D.C. Size li x = x aioe cape en aey tested. 
Price 22/6 each, Ij-. P. & 


230 v. A.C. RELAY, 10,000 ohm coil, 


3 changeover, 5 amp. non inductive load, 
price 18/6; plus 1/6 P. & P. 


230 VOLT A.C. GEARED MOTORS 


Type BI6G 80 r.p.m. .26lb. inch £1/19/6. 
P. & P. 2/-. 
Type DI6G 5 r.p.m. J.7Ib. inch £2/9/6, 
P. & P. 2/6. 
Type DI6G 13 r.p.m. 1.45Ib. inch £2/12/6. 
P. & P. 2/6. 


230 Voit AG 50 c/s 5-figure Veeder-root 


Counter (not resettable). New. Boxed. 
19/6, plus 2/6 P. & P. 
MINIATURE 


UNISELECTOR SWITCH 


3 banks of I! positions, plus homing bank. 
40 ohm coil. 24-36 v. operation. Ex equip. 
Individually tested. 22/6, plus 2/6 P. & P. 


20-way STRIP containing standard Post 


Office telephone Jack Sockets, overall size I! x 
New. Price 15/- each. P. & P 1/6. 


3gin. x gin. 


LIGHT SENSITIVE SWITCH 


Kit and parts including ORP.12 Cadmium Sul- 
phide Photocell, Relay, Transistor and Cir- 
cuit. Now supplied with new Siemens High 
Speed Relay for 6 or 12 volt operation. 
Price 25/-, plus 2/6 P. & P. 

ORP.12 and Circuit 10/6, post paid. 


SEMI-AUTOMATIC ‘*BUG” SUPER 
SPEED MORSE KEY 
7 adiustments, precision 
tooled, speed 


adjustable, 10 
w.p.m. to. as 
high as desired (& 
Weight 24 |b. 
Price £4/12/6, 
post paid. 


KEYING LEVER. Especially designed for use 
with. all types of electronic keyers. Fully 
adjustable micro-switch action, no contact 
bounce, precision made, finely polished parts, 
screw down base. Price £4/4/-, post paid. 


TRANSISTCRISED FULLY AUTC.- 
MATIC ELECTRONIC KEYER. 230V. 
A.C. or Battery operated 
in monitor Oscillator, Speaker. 
Lever. Adjustable 
speeds. Keying either 
auto., semi-auto. or 
hold. 4 diodes. 7 
transistors. Price 
£16/10/- Plus 4/6 P 
& P. 


TRANSISTORISED MORSE OSCILLA- 
TOR. Fitted 24in. Moving Coil Speaker. Uses 
type PP3 or equiv. 9V battery. Complete 
with Morse Key. Price 22/6, plus 1/6 P. & P. 


Incorporates built- 
and Keying 


SOLENOID. Overall length. 34in., stroke 
tin. to tin. Maximum push 8 oz. 12-24V. 
D.C. operation. D.C. resistance 35 ohm 
Price 8/6. P. & P. 1/6 


| if stationary. 


105 
TRANS!STORS 
Ist grade Brand new 
18/- OC203— Ae: 14)- 
7/- Get 104 ...... _ 6/- 
S/- Get 105 10/- 
5/- Ger 573* 12/6 
7/- 2G110 17/6 
6/= 2N458 20/- 
7/- 2S019 30/- 
6/- SB345er a eee 7/6 
|- TK208 Sees 4/- 
8/- ACIO7 +s Sec. 14/6 
10/6 MELISS ee. e M1/- 
12/- AES vote cccves 10/6 
19)- AFI N62 esse.32% 10/- 
10/6 pe AP UR eet. ferce 9/6 
21/- BCZU 4.cg.8 > 10/- 
*Available in Matched Pairs 
DIODES 
OAG ee osgeees 3/- PSUT So eeeesors 4/- 
SONS see na wens 4/- ZSI\OB vaasenes 3/- 
‘ ZENERS 5% 
Ali + watt 5°% at 10/- each; 4.3 v. 4.7 v., 5.I v., 
5.6 v., 6.2 v.,68 v.75 v., 8.2v., 9.1 v, 10v, 
LQ. vegeUSivegeh @ Ve 22-vs 
INSULATED TERMINALS 
available in black, red, 


white, yellow, blue and 
green. New 15/- per doz. 
> P. & P. Wy/- 
| 4 FE TRANSFORMER 
Type I. Pri. 200-240 sec. tapped 30, 32, 34, 
36 volt at 5 amp., 57/6. P. & P. 4/- 
Type 2. Pri. 24C sec. tapped 30, 40 and 50 volt 
at Samp., €4/15/-. P. & P. 4/-. 
Type 3. Pri. 200-240 sec. tapped 10, 
volt at 10 amp., 57/6. P & P. 4/-. 
Type 4. Pri. 240 sec. tapped 6 and 12 volt at 
20 amp., 72/6. P. & P. 5/-. 
METERS, GUARANTEED PERFECT 


17 and 18 


Stamps Cama 2sine tls tndelstasecccccses. 11/6 
10-0-[0iamp. D.C. 2ins fle rnd. ...¢c....-0- 12/6 
Voltmeters 


0-300 volt A.C. M.1I. 25in. fl. rnd. New 22/6 
0-300 volt A.C. Rect. M-C type W23 

3yin. fl. round, new 55/- 
W.W. RHEOSTAT. 22 ohm |.5 amp., com- 
plete with knob, 8/6 plus 1/6 P. & P. 
SLIDER RESISTANCES. Geared drive, new 
1.2 ohm 14 amp., 27/6; 36 ohm 6.5-2.8 amp., 
tapered winding, 45/-; 190-200 ohm 1.25 amp., 
37/6. P. & P. for all types, 3/6. 
VAN DE GRAAFF ELECTRO-STATIC 
GENERATOR, fitted with 
motor drive for 230 v. A.C. 
giving a potential of approx. 
50;000 volts. Supplied absolutely 
complete, including accessories 
for carrying out a number of 
interesting experiments, and 
full instructions. This in- 
strument is completely: safe, 
and ideally suited for School 
demonstrations. Price £6/6/- 

- plus 4/-P. &P. Leaflet on request. 

4 ‘DIAL DECADE RESISTANCE BOX 
Range O-I1,110 
ohm, XI Wire 
: Wound, Max. 
: current 300 
> mA. X10 Wire 
Wound, Max, 
current 150 
mA. 


High Stability Resistors, rated 


X100, X1,000. 
1 watt. Accuracy + —1%. 
Switches, make before break type, fitted with 


low resistance silver plated contacts, polished 
wood case, new, price £10/10/-, plus 6/6 P. & P. 
BUILD AN EFFICIENT STROBE UNIT 
FOR ONLY ‘“‘ 37/6” 
The ideal instrument for workshop, lab. or 
factory. This wonderful device enables you to 
‘freeze '’ motion and examine moving parts as 
We supply a simple circuit dia- 
gram and all electrical parts, including the 


| NSP2 Strobe tube which will enable you to 


easily and quickly construct a unit for infinite 
variety of speeds, from | flash inseveral seconds 
to several thousands per minute. New, modi- 


# fied circuits bring price down to 37/6, plus 


3/- P. & P. 
DIALS FOR AUTOMATIC TELEPHONES 
used but in good condition, 12/6 each, plus 
2/6 P. & P 


Postage and Carriage shown above are inland only. For overseas please ask 
for quotation. We do not issue a catalogue or list. 


SERVICE TRADING Co. 
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PERSONAL CALLERS ONLY: 
STREET, LONDON, W.C.2. 


ALL MAIL ORDERS. 
47-49 HIGH STREET, KINGSTON-ON-THAMES. 


9 LITTLE NEWPORT 
Tel.: GER 0576. 

(OFF LEICESTER SQUARE) 

ALSO CALLERS AT: 


Telephone: KINgston 9450. 
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| : Mon.—Sat. 9 a.m. 
: 3 —5.45 p.m. 
: Wednesday | p.m. 
-ad Tes CANA = 

‘Special 24 Hour 

: Express Mail 

: Order Service 


AC2/PEN ECH21. 2I/- | FC2A 17/6 | PEN46 S/- | UAF42 8/6 | IRS 5/6 | 6J7G S/- | 12BA6 7/6 
19/6 | ECH35 12/6 | FC4 - 15/— | PEN45DD20/- | UB4I 7/6 1S4 7/- | 6J7GT 7/6 | 12BE6 7/6 
AC2/PEN ECH42 9/6 | FW4/500 9/- | PENDD4020 UBC4! 8/6 | iS5 S/- | 6K7.. 7/6 | 12BH7 .10/- 
DD 19/6 | ECH8I 7/— | FW4/800  9/- 20/- | UBC8i 10/— | 174 3/6 | 6K7G 2/- | 12I5GT = 4/- 
AC/TP  29/- | ECH83 8/6 | GZ30 10/6 | PL33 15/— | UBF80 ° 7/6 | 1US 5/9 | 6K7GT 7/6 | 12J7GT 8/6 
AC/VPI-5-7 ECL80 6/6 | GZ32° 10/6 | PL36 12/6 | UBF89 7/- | 2P 72/6 | 6K8 9/6 | I12K7GT  5/- 
1s/— | ECL8I 10/— | -GZ33 19/3 | PL38 18/— | UBL2I  20/- | 3A4 S/- | 6K8G. ..4/- | 12K8GT 10/- 
AZI 15/— | ECL82 9/6 | GZ34 13/6 | PL8I 7/6 | UCC84 1/6 | 3A5 ‘10/6 | 6K8GT- 9/6 | 12Q7GT 6/- 
AZ3t 13/6 | ECL83 10/6 | GZ37 19/3 | PL82 7/6 | UCC85 7/- | 3Q4 B/- | .6K25 47/6 | 12SA7 8/6 
B36 9/- | ECL86 9/6 | HABC80 16/- | PL83 7/6 | UCF80 12/6 | 3Q5 9/- | 6LI 10/=..| 12837 8/- 
cic 10/— | EF6 21/— | HL4I 8/- | PL84 8/— | UCH2!1 20/- | 384 5/6 | 6L6 7/6 | 12SK7 6/- 
CCH35 20/- | EF9 2I/- | HL4IDD 8/6 | PL820 18/- | UCH42 8/6 | 3V4 T/— |» 6L7 10/— | 12SL7 8/- 
CL33 12/6 | EF22 14/— | HL92 8/6 | PM24M 13/6 | UCH8I 7/- | 5U4 4/- | 6L18 lo/- | 12SN7 ~- 10/- 
cyl 15/— | EF36 4/- | HLI33DD 9/6 | PX4 15/- | UCL82 9/- | 5V4G 7/9 | 6LI9 15/— | 12SQ7 12/- 
cY3! 12/6 | EF37 . 8/— | HN309 25/— | PX25 25/- | UCL83 J1/6 | 5Y3G 4/6 | 6N7GT 9/6 | 14H7 10/- - 
D77 4/- | EF37A 8/— | 1W4/350 10/- | PY31- 15/- | UF4I 7/6 | 5Y3GT 5/6 | 6P25 10/6 | I4R7 2u- 
DAC32—- 9/6 _ | —EF39. 4/- | 1w4/500 1o/- | PY32 10/6. | UF42 7/6 | 5Z4G 7/6 | 6P28° 12/6. | -19AQ5 8/- 
DAF9| S/- | EF40 1S/— | KT33C 8/- | PY33 10/6 | UF8O 7/- | SZ4GT- 8/6 | 6Q7 9/6 | 19BG6G 15/— 
DAF96 25/6 | EF4I B/- | KT36 17/6 | PY80 7/6 | UF85 7/6 | 6A7 . 9/--| 6Q7G 6/- | 20DI 10/- 
pcc90_—s«A2/ EF42 10/— | KTél 12/6 | PY8I 6/6 | UF86 12/6 | 6A8G~ 8/6 | 6Q7GT _ 8/6 | 20D2 21/- 
DF33 9/6 | EFSOA 3/6 | KT66 17/6 | PY82 5/6 | UF89, 6/- | 6A8GT 13/6 | 6SA7 7/- | 20F2 17/6 
DF9I 3/6 | EFSOE 3/- | KT76 10/- | PY83 8/- | UL4I 8/- | 6QC7 6/- | 6SC7 8/6 | 20L1 22/6 
DF92 7/— | EF80 S/- | KT8I 8/6 | PY88 lo/- | UL44 20/- | 6AKS 5/— | 6SF5 10/- |. 20Pt 15/- 
DF96 25/6 | EF8S 5/- | KTW6!I  8/- | PY800 10/- | UL46 14/6 | 6ALS . 4/-_| 6SG7 7/- | 20P3 24/-- 
DH63 6/- | EF86 TaaALes 5/- | PZ30 15/- | UL84 6/- | 6AMS 5/— | 6SH7 - 6/= | 20P4 20/- 
DH77 7/- | EF89 8/— | LNIS2 6/6 | QS95/10 10/- | UL85 7/6 | 6AM6 4/- | 6SI7 6/6 | 20P5 20/- 
DK32 Hi/—- | EFS! » 4/- | LN309 9/- | QSI50/15 10/- | UM80 10/6 | 6AQ5 6/6 | 6SK7 5/6 | 25A6 8/- 
DK9I 5/6 | EF92 Bie SUZ319 12/6 | R2 10/— | URIC 15/- | 6AT6 6/— | 6SL7GT 5/6 | 2516 8/— 
DK92 7/—-. | EF9S S/- | MKT4 17/6 | RI6 17/6 | UU6 17/6 | 6AU6 9/- | 6SN7GT 5/= | 25Y5 Bl 
DK96 7/6 | EF98 1o/— | MS4B 17/6 | RIS 16/- | UU8 — 15/- | 6BBG 2/6 | 6SQ7 8/6 | 25Y5G 8/- 
DL33 8/6 | EFI83 8/— | MVS/PEN 17/6 | R20 16/— | UU9 7/6 | 6BA6 6/- | 64UGT ° 10/~ | 2524 7/6 
DL35 10/— | EFI84 8/- | MVS/PENB SP41 3/6 | UYIN 12/6 | 6BE6 6/— | 6U5G 7/6 | 25Z5 8/- 
DL9I 7/—.| EK32 8/6 | | 15/- | SPél 3/6 | UY2I 15/6 | 6BG6G 15/- | 6V6G 4/- | 25Z6 8/6 
DL92 5/— | EL3 21/6 | MUI4 9/—- | TAI 15/— | UY4I 7/6 | 6BJ6 6/— | 6V6GT s/- | 27S8U 19/6 
DL93 7/- | EL32 4/6 | MX40 1s/— | TDD4 12/6 | UY85 6/— | 6BQ7A_ 12/6 | 6X4 4/6 | 30CI 9/- 
DL94 7/— | EL33 12/6 | NI8 8/- | TDDI3C 17/6 | VP4 15/—_ | 6BR7 10/6 | 6X5G 5/—- | 30C15 12/6 
DL96 25/6 | EL34 14/- | N37 14/- | TH4! 20/- | VP4A 15/- | 6BS7 12/6 | 6X5SGT 8/6 | 30F5 10/-" 
EASO 2/- | EL35 10/- | N78 ‘22/6 | TY86F . 12/6 | VP4B 15/- | 6BW6 9/—- | 6/30L2 12/6 | 30FLI 12/6 
EABC80 5/6 | EL37 17/6 | NI08 26/- | UIO 9/- | VR 105/30 7/- 6BW7 9/- | 7B5 12/6 | 30LI 8/6 
EAC9I 4/- | EL38 17/6 | N308 - 18/— | UI2 9/- | VR 150/30 7/- | 6C4 3/6 | 7B7 8/6 | 30LI5 U/- 
EAF42 9/6 | EL4I 9/6 | N339 30/- | UI4 9/- | W6l WW/- | 6C5GT Bi 7C5 B/- | 30P4 18/- 
EB34 2/6 | EL42 9/6 | N369 10/6 | U22 8/- | W76 5/- | 6C6 6/6 | 7C6 8/6 | 30PI2 10/- 
EB4I 6/- | -EL8! 12/6 | OD3 S/- | U24 2N/-— | W77 4/- | 6C9 12/6 | .7D5. 15/- | 30P16 9/- 
EB9I 4/- | EL84 6/- | OZ4 5/— | U25 bi/—- | Wwsi 6/- | 6CD6G_~_25/— | 7S7 17/6 | 30PI9 17/6 
EBC3 21/— | EL85 10/— | P2 10/- | U26 Hti/- | WsIiM 6/- | 6CH6 10/- | 7D6 15/—- | 30PLI 15/— 
EBC33 5/6 | EL9O 8/6 | PABC80 13/- | U3i 9/- | XAl 22/6 | 6CW4  16/- | 7D8 15/- | 30PLI3 12/6 
EBC4| 8/6 | EL9I 4/- | PCC84 7/- | U35 17/6 | X61M 10/- | 6D2 4/- |. 7H7 6/- | 30PLI4 12/6 
EBC8I 10/- | EL95 10/6 | PCC85 9/6 | U37 17/6 | X65 12/6 | 6D6 5/6 | 7Y4 - °6/6 | 35A5 15/- 
EBF80 7/6 | EM80 8/6 | PCC88 12/6 | U47 1I/- | X76 12/6 | 6E5 10/-- | 8D3 4/- | 35L6GT 8/6 
EBF83 8/- | EM8I 8/6 | PCC89 8/6 | U50 7/- | X76M 12/6 | 6FI 10/6 9BW6 12/6 | 35W4 - 6/6 
EBF89 7/6 | EM&4 8/- | PCF80 7/6 | US52 4/— | X78 *. 26/- | 6F6 6/9 | 10CI 12/6 | 35Z3 15/- 
EBLI 21/- | EM85 1o/— | PCF82 7/6 | U76 6/6 | X79 40/- | 6FI2 4/- | 10C2 17/6 | 35Z4 6/6 
EBL2I 2U/— | EYS5I 7/6 ; PCF84 12/6 | U78 4/6 | Yél 10/— | 6FI3 10/— | 10FI 10/=: |. 35Z5 8/6 
ECC35 8/- | EY8I 8/6 | PCF86 12/6 | U145 10/6 | Y63 10/—- | 6FI4 10/— | 10F9 12'6 | 41STH 22/6 
ECC40 =: 1S/— | EY83 12/6 | PCL82 7/6 | UI9l 13/6 | Z63 7/6 | 6FIS 12/6 | 1OLDI!  «S/- | 42 12/6 
ECC8I 4/- | EY86 7/- | PCL83 9/- | U251 15/- | Z66 10/— | 6FI9 12/6 | JOPI3 15/--| 50C5 10/- 
ECC82 S/- | EY9I 3/- | PCL84 7/— | U28I 15/2 nT 4/- | 6F23 10/6 | 10P14 19/- | 50CD6G 30/- 
ECC83 Sj EZ35 6/- | PCL85 7/6 | U282 19/6 | ZI52 S/— | 6F25 16/6 | 11D5 23/6 | 5OL6 8/6 
ECC84 6/6 | EZ40 7/- | PCL86 12/6 | U301 18/6 | 1A7 -l/- | 6F26 13/6 | 12A6 6/6 | 75 8/- 
ECC85 7/6 | EZ4I 7/- | PENA4 19/6 | U329 Is/- | {CS 10/— | 6F33 5/6 | 12AH8 — Jl/- | 78 7/6 
ECC88 12/6 | EZ80 5/6 | PEN4DD 22/6 | U339 13/6 | 1D5 8/6 | 6H6 2/- | 12AT6 7/6 | 80 7/6 
ECC9I 3/— | EZ8I 5/6 | PEN4VA 17/6 | U403 lo/- | 1D6 10/— | 6)5 5/6 | 12AT7 S/- | 85A2 12/6 
ECF80 7/6 | EZ90 4/6 | PEN36C 20/- | U404 10/- | 1H5 9/6 | 6)5G 4/6 | 12AU6 17/6 | I58BT  30/— 
ECF82 8/6 | E148 2/- | PEN45 — 10/- | U80i 19/6 | IL4 Si- | 6J5GT 5/- | 12AU7 5/- | 807A 9/6 
ECH3 21/6 | FX2 15/— | PEN45DD25/- | UABC80 5/6 | IN5 9/6 | 6I7 7/6 12AX7 5/- | 807B 9/- 


METAL RECTIFIERS 


RMI 7/6 14A86 ......... 23/- 16RD 2-2-8-1 12/-— (FC142) OC42 

RM2 8/- V4A97 oo. ceeee 26/- 16RE 2-1-8-1 10/- (FC1I50) oc44 

RM3 —-10/- 14A100 ...... 28/- I8RA [-1-8-1 5/— (FCI18) OC45 

RM4 17/6 I4RA [-2-3-2 21/- (FC301) I8RA I-[-16-| 7/— (FCI16) OC70 .. see 8/- (e) 

RM5 19/6 I4RA 1-2-8-3 25/— (FC31) ISRD 2-2-8-1 16/— (FC124) SILICON RECTIFIERS 

, * ‘ 400 yolts 350 mA 

TERMS OF BUSINESS C.W.O. or C.O.D. SEIS OF VALVES 
42 PACKING CHARGE ON ALL C.O.D. — HE Se eee are ar Saber Site 
ORDERS. POSTAGE 6d. per VALVE DAF96, DF96, DK96, DIL96 asian cranes of 4 28 


5.7. VALVE MAIL ORDER CO. 2.207282 


211a STREATHAM ROAD MITCHAM SURREY 


10W W—i59 FOR FURTHER DETAILS. 


Jury, 1964 


WIRELESS WORLD 


and MAIL ORDER 


SER Vt CE 


52 Tottenham Court Road, London, W.1. @ Open 9-6, including Sats., Thurs. 9-1 @ LANgham 0141 


CADMIUM SULPHIDE PHOTO-CELLS 


New, inexpensive photo-conductive cells which 
act as light-sensitive resistors that increase con- 
ductivity with increased light. These are 1,000 
times more sensitive than selenium cells, with 
greater reliability, and can easily be built into a 
‘wide range of simple circuits. Typical uses include 
automatic light controls for home and. car, : 1 
flashing barricade or breakdown lights, exposure 

meters, brightness controls, relay operation, TYPE 1 TYPE 2 
and many othér devicés. Require only simple low power source from battery or mains 
transformer, ‘Two types available. ‘ 


TYPE 1.—Max. voltage 200 v. Output 0.5 W.  10/= post free. 


TYPE 2,—Max. voltage 150 v. Output 0.15 w. 8/6 post free. 


Both types have a resistance range of 5 megohms at zero to 500 ohms at 1000 lux. Sen- 
sitive range is 400-800 mu. Supplied with specification, instructions and typical circuits. 


DRY R EE D SWITC H ES Basically a pair of gold diffused reed contacts 


hermetically sealed in a glass tube tilled with 
a - ——— cee inert gas. Contacts can be actuated by per- 
= <3 manent or electromagnets and so form ideal 
devices for a wonderful range of inexpensive devices such as burglar alarms, limit 
switches, position indicators, r.p.m. counters, night light controls, door bell switching, 
level controls, ete.,etc, Reed switches have tremendous reliability factors and a working 
life of about 100 times that of micro-switches, and the uses to which they can be put is 
limited Only by imagination. Each switch is supplied complete with specification, 
instructions and ideas information. 
Suitable magnets 1/- extra. 
Post 


REED SWITCH COILS 4/- 7 


Specially manufactured to provide electro-magnetic ZA 

operation of Dry Reed Switches. Coil is simply pushed 

over glass tube envelope of switch and located round switch contacts. Size overall: 
fin. diam. « jin. long. Two types are available: Type 1—operates trom any D.C. voltage 
from 1} to 6 volts; Type 2—operates from any D.C. voltage from 6 to 12 volts. Please 


state type required when ordering. 
Specially made, high grade Solenoids in 


STANDARD four basic frame sizes and for 12 v. D.C. 
SOLENOIDS or 240 v. A.C., pull or push operation. 


State requirements. 

TYPICAL UNITS TYPE 1, Max. pull 9 oz. Stroke jin. to 

fin. Size 2in. long. Build dia. jin. 12 Post and 
Packing 1/- 
TYPE 2. Max. pull 18 0z. Stroke jin. to jin. Size 2f,in. 
Post & Pkg. 1/-. 
TYPE 3. Max. pull260z, Stroke fin. to Zin. Size 2}4in. long (bolt in) x 1/{in. wide 
x 14fin. high. Bolt dia. jin. 


TYPE 4. Max. pull 26 oz. Stroke fin. to liin. 
wide x 14fin, high. Bolt dia. din. 


each, post free. 


Post & Pkg. 1/6. 
Size 3-j;in. long (bolt in) x 1/,in, 


Post & Pkg. 1/6. 


ROTARY RELAY 5/- pos: « pip. 1)6 


Superb, fast-acting, precision relay, nominaily 12 v. operation, 
works energetically from 6 v. D.C. Two heavy-duty 8.P. 
changeover contacts and one low current for external circuits, 
plus one break set that extends coil winding to reduce initial 
energising current to 50 mA (at 6 v.) for holding. Size 22 x 
2jin. Send for Relay List. 


M | N 1ATU RE MAI NS Give positive indication that 


equipment, tools, instruments, 


| N D | CATOR LI G H TS irc ete., is switched 


Complete assembly of 

Po r neon, resistor, insulation and 

4 for 5/- a fi oe flying leads thatrequires only 

connection to switch, Small size and insulation permit simple fitting 

—just drill small hole in panel or tape or clip to equipment. Current 
consumption negligible. New manufacture. 


AIRCRAFT PATTERN ROLLER 
MICROSWITCH 3/6) 2.271, 


With beryllium copper leaf contacts. Rated 3 amps. at 230 v. A.C. 
Can be connected for ‘“ Normally on” or “ Normally off ” as 
required. Case size: ljin. x ltin. « #in. thick. 

Additional entry 


BURGLAR ALARM KITS £4.10.0 ition ests 


All the components to make a foolproof burglar alarm system that can be applied to 
doors and windows to give instant and continuous warning on opening or even if wiring 
is cut, Based on professional types using a reed switch and magnet system which is 
simple to install and operate and undetectable when in place. Kit is supplied to safe- 
guard up to 4 entries, but an unlimited number of entries can be safeguarded for only 
7/6 per entry extra. Complete kit is‘supplied: with full instructions for installation and 
operation. 


@ APNI Transducer Unit, 8/6. 
@ IN70 Diode Germanium Point Contact 
Diode. equivalent OA85. Max. reverse 


@ FILAMENT TRANSFORMERS. High 
quality drop-through type. Size: 3x 
2% x3iin. deep. Input: 200/250 volts 


voltage 115 v. Max. forward current A.C. 50 cycles. Output: 6.3 volts 
150 mA. Two for 2/6. centre tapped at 4 amps. New and 
@ WESTINGHOUSE SILICON DIODE. guaranteed, Tremendous bargain 


Type RCTD. Max. P.LV. 1,000 R.M.S. offer, only 5/-, Post & Pkg. 2/-. 
330 v, Max. current 500 mA. 7/6. @ 120 VOLTS NEON M.B.C. Single base 
@ AR88 WAVECHANGE SWITCHES. contact. Six for 7/6. Post free. ©. 
Ceramic wafers. Unused in original @ MAINS NEON §.B.C. Twin base con- 
pack 10/-. Post & Pkg. 1/6. tact. Ten for 17/6. Post free. 
@ EDISWAN XA191 TRANSISTOR @ PIEZO CRYSTAL complete element 
(equivalent Mul’ard OC45) two for 6/-.. with ribbon contact leads. Ten for 12/6 
@ ARSS KNOBS. 2hin. dia. Two for 6/-. Post paid. 


10W W—160 FOR FURTHER DETAILS. 


aM Hughes Aircraft Corp. 
CONTROL reese: Kotor iu, Mounting Sane 


TRANSFORMER jis. a'gg/t ‘tou C 
CVNCR A TYPE: R256-1-A, Made by Kearfott, USA 
=A, J ai , U.S.A. 
SYNCRO Rotor pata 26 ‘volts, 400 cle, ere 
11,8 ts, 2-phase 40 untin, 
RESOLVER flange: Tees Length’ BO | Post 
"TYPE RL0SB B. bede te wearfott, USA 
-2B-B. earfott, U.S.A. 
CONTROL eas 400 c/s i which Cp yd 
hh: 11 s ti -1, 7.5 
MOTOR volte: 5 Eo ees re 50 i "Post 
2zin. Mounting flange diam. 1;in. Shaft diam, | free. 
0.175in. : : gS 


1/6 H.P. REVERSING MAINS MOTOR 


English Electric 1,440 r.p.m. Wt.16Ib. Totally enclosed’ — 
capacitor start type employing heavy die-cast construc- 
tion. Suitable for flange mounting vertically or horizon- - 
tally by tapped holes in integral mounting flange. Size 
overall (less spindles): 5Zin. long x 44in. dia. Fitted with 
gin. dia. by 1fin. long drive shaft at front and tin. dia. x 
din. long drive shaft at rear. With capacitor and 


instructions. 
DIRECT READ-OUT TUBES 33, “ Sumicator” 
read-out ‘indicators 
scaled 0-9 and for operation from 180-300 volts D.C. Unit is contained in 
cylindrical glass envelope size fin. diam. x 1}in. high with wire-ended 
connections. Figure height din. Can be used in single circuits to give 
numerical indication or to form basis for electronic counters with speeds up to 
5 ke/s. New current production complete with speci- 
fication, performance data and typical circuits, 
ie ets eathode Py to make one counting stage 
° c/s counter, extra, 5 ke/s. 
oF = $1.10.0 cach 


40/- sf 


counter and gate circuit on request. 


6 Volt, 40 Ampere Hour 
LEAD ACID BATTERIES 


A really superb quality battery with modern, soft 
separator units, built into a robust metal case with 
hinged lid and acid resistant carrying strap. Size over- 
all: 9. x 4 x Qin. high. Unused £1 0 Carr. 
and in perfectly stored condition. A 5/-. 


VITAMIN “Q”’ CONDENSERS . 


Much sought after, high-grade condensers which are often specified in really important 
equipment where possible malfunction must be kept to an absolute minimum. Vitamin 
““Q” condensers look superficially like miniature tubular types but are glass sealed, 
ou-impregnated, non-polarized, and brass encased. They withstand tremendous 
extremes of heat and humidity, shock and vibration. At least 30 useful values on two 
component boards removed intact from ultra-modern, unused American radar equip- 


ment and guaranteed perfect. Values range from 0.0015 mfd. to 2 mfd. and voltage 
ratings up to. 600 volts D.C. 0 
= Post free. 


PRECISION WIREWOUND RESISTORS 10/- fo" 


ss n Sree. 
The very latest miniaturised, plastic encapsulated pillar types with centre mounting 
hole and robust solder tags. Ratings are +1% and 4 watt. Sixteen resistors, together 
with other useful equipment removed intact on two component boards from unused 


American equipment in sparkling condition. Values: 2x10k, 4x100k, 3x 1,000k, 
20k, 40k, 50k, 55k, 2x 250k, and 260k. Bargain offer, ‘ SRE: 


MINIATURE SUBMERSIBLE 
WATER PUMP 10/6 5... 5. 


For Aquaria, Table Fountains, Plant Humidity Control 


Totally enclosed in durable, non-corrodible case, only 2tin. long x 
gin. dia. Weight 12 ozs, Self-priming but runs totally submerged and will 
pump 1 pint per minute at 1ft. head. Operates from 8-16 v. A.C.—absolutely 
safe, trouble-free supply that can be provided from the inexpensive transformer listed 
below. Complete with spare valve and spring and fitted with 27in. leads. i 
STEP-DOWN TRANSFORMER 7/6. Post free. 
Works from any 200-240 v. A.C. mains supply and provides output of 15 v. at 1 amp. 
Size 3tin. x 2tin. x 2in. high. 


MINIATURE FLASHER UNIT 7/6 rs: free 


Superbly constructed unit consisting of miniature high duty relay and condenser 
assembly enclosed in aluminium case with mounting. Size 2 x 1 x 3}in. high. Can 
be simply fitted in series with one or more lamps up to a total of 50 w. to provide a 
constant flashing rate of 60/90 per min. Available for 12 or 36 y. D.C., state type re- 
quired. In excellent unused condition. 


CUTLER/HAMMER SWITCH 2 for 5/- 


4-pole, 3-way (centre OFF) panel switches made by Cutler Hammer for the U.8. 
Government at an estimated acquisition cost of 16/- each. Magnificently constructed 
with fixed contacts encased in a high-duty plastic block and moving contacts actuated 
by spring-loaded plastic cams. Fitted with large luminous tip toggles that permit 
instant location in the dark. Solid silver contacts throughout. Size overall 1# x 14 x 
2tin. high. Very conservatively rated at 7-10 amps per contact at 250 volts A.C. 
Two-hole xing to rigid front mounting plate with welded anchor nuts results in ex- 
ceptionally neat panel appearance. Provides a first-class control switch for domestic 
fires, instrument panels, control boards, industrial electronic equipment, etc. Send for 
complete switch list. 


POWER PACK TYPE 934 For use with receiver 1392 or 250 voii 


50 c/s mains. Double smoothed output 
240 volts at 60 mA. and 120 mA., 6.3 yolts at 6 A. Switches required. Input and output 
fused, switched meter reads both in and out voltages. Standard rack mounting. Bize 


19 x 10 x 64in. ; £41 0.0 afk 


108 


DO IT 


Famous Autochanger or Single Player Units supplied with 
brand new, two-tone de-luxe portable cabinets, 17 x 15 x 84in. 
Strong carrying handle, gilt finish clips and hinges are used by famous 
make for 22 gn. model. Ready cut out motor board, 14 x 13in. 
Front baffle 7x4in: High flux loudspeaker and 3 watt amplifier, 
Amplifier ready built°on metal chassis with output transformer, 
volume and tone controls. All items fit together perfectly. Assembly 
in 30 minutes. Only 5 wires to join. 12 months’ written guarantee. 
Available separately or package deals as below. 

Our New Mk. II Kits—Superb—are now in dispatch. 


L.K. PRICES FOR COMPLETE KITS: 
Autochanger Kits as above 


B.S.R. U.A.14, T.C.8 Mono......++ eG an £10 17. 6 »_.P.P. 5/6 
Garrard Autoslim Mono.:......cfeeecee+- £11 7 6, ~P.P,-5/6 
Single Player Kits as above 

Garrard S.R.P.10 Mono .......e. Sse Caio EO AZ 6= ohP sole 
ByM. le AUutostop MONO ic ccistcsels cir none ec ees £10 17. 6 P.P. 5/6 


Individual Prices for those who wish to purchase separately. 
Record Player Cabinet with Cut-out Board... £2 15 0 P.P. 3/6 


Amplifier with 7x4in. speaker............ £310 0 P.P. 2/6 
Auto-Changers : 

B:S:Ri UtA145 TC.8°Monoss jiscasecees s. £5 10 1 C05P.B.5/6 
Garrard Auto Slim Mono ........ ecereners £615 0 P.P. 4/6 
Single Players 

E.M.I. Auto-Stop Mono....... SbiScouee batee deo: sO P.P. 4/6 
Gateard SoR.P er SIMON Orie wissetese sisters store's £5 5 0. P.P. 4/6 
E. Mel; Separate: Pick-ups... sete we tn cle £3 0 0 P.P. 3/6 
Transcription Units—Stereo Head—Mono : 
Garrard: 4 HS P-Stereoss,. oc cscsts oiaern elciese rore £1410 O P.P.5/- 
Philips A.G.10/16 Stereo... .....-2e see ee. £12 0 0 PP. 5/= 
Garrard ASE. On Stered 22) vc nien nine ec £919)" 6%: -B:Ps5f= 


@ SCOOP! - Diodes—over 1,000,000 in stock—ideal substitute 
O.A.81 vision detector. 
Note OUR price £1/0/0 per 500, P.P. 2/— (in 500 lots only). 


@ SCOOP! Transistor Tape Recorder. The best obtainable by 
very famous manufacturer. Brand new, boxed, guaranteed. 
Reduced from 12 gns. OUR price £7/10/0. P.P. 3/6. Complete 
with microphone, tape, batteries and operational booklet. Fea- 
tures push-pull amplifier, two motors, single switch operation, 
pause, speed, wind, rewind, record, play back. Can be used in 
any position, indoor or outdoor. 


@ SCOOP! B.S.R. Latest Model U.A.14 Autochangers. Brand 
new and boxed. Wired for stereo. Note OUR price £5/7/6. 
P.P. 5/-. T.C.8 Mono Cartridge. 


@ SCOOP! Garrard Latest Model Autoslims. Brand new and 
boxed. Wired for stereo. Mono Cartridge. 
Note OUR price £6/0/0 only. P.P. 5/-. 


@ SCOOP! 3-Watt Gramophone Amplifier—Complete with 
5in. Speaker. 49/6 only. P.P. 5/-. 
The Amplifier is complete on a Fabric covered baffle board. 
Output Transformer included. Tone and Volume Controls and 
-on/off switch. Ready to switch on and play. . Terrific volume. 
Size 12}in. x 6in. x 3fin.—Output 3 watts. 


@ SCOOP! Elpico Major Stereo Amplifier—5 watts per channel— 
ideal Guitar Amplifier—A.C. only—facia in black/silver—brand new 
in maker’s unopened carton. Guaranteed. List price £15/15/0. 
OUR price £7/10/0. ‘P.P. 4/6. 


@ SCOOP! Microphones. Complete lead, Co/Ax plug, dynamic, 
Brand new. OUR price 5/= only. P.P. 1/6. 


- TRANSISTOR SECTION 


@ SCOOP! A first-class 2 waveband 6 Transistor Superhet Chassis 
by world-famous manufacturer. Fully built, aligned, tested, 
guaranteed. Full coverage long and medium waves. Our price 
£4/4/- only. Suitable Speaker 10/6. A few cabinets can be supplied 
at 22/6 each. OUR price for the Package Deal, £5/5/- only. 


|| 9% LK. ELECTRONICS x 


MAIL ORDER ONLY — TO THIS ADDRESS PLEASE 


27 OLD BOND STREET, LONDON, W.I 


The cheapest, the best, the quickest service. 


WIRELESS WORLD 


Build a Record Player and save Pounds 


YOU RSELF The Cheapest Way The L.K. Way | 


@ SCOOP! As above, 7 Transistor. 


OUR price £4/15/- only. Suitable Speaker 10/6. A very attractive 


Cabinet, ‘22/6. 
OUR price for the Package Deal, £5/14/- only. 


@ SCOOP! As above, 8 Transistor. : 
OUR price £5/4/- only. Suitable Speaker, 10/6. Cabinet (very 
attractive two-tone), 22/6. : ete 


OUR price for the Package’ Deal, £6/10/- only. P.P. on all the 


above 2/9. - 


@ SCOOP! A limited number only. Tape Decks by B.S.R. Latest- 


- Model A.C,/200/240v. Brand‘new and boxed.» ~ : 
OUR price £6/0/0. only P.P, 4/6. 


@® SCOOP! . Tape Recorder Amplifiers—suitable for B.S:R. or 
Collaro Decks—£6/10/0 only for B.S.R. Deck. 
—£6/12/0 only for Collaro Deck. 3 


Mk. III Fully Built, high gain, low noise printed circuit. Attrac- 
tive grey and gold front panel, 13in. x 1jin. Overall height 5}in. 
Front to back measurement 53in. The Amplifier has switch 
Wafer fully wired for B.S.R: deck. For Collaro Deck, a completely 


wired switch with spindle is supplied. Magic Eye D.M.70 fitted. 


@ SCOOP! Superb 1964 F.M.-M.W. S.W.—3 Band Radiogram 
-~Chassis with F.C.C. certification. Frequency F.M. 88-108 Mic. 
B.C. 535/1605kc. S.W. 3.5-9 M/c. Output 5 watts—A.C. only— 
Ferrite Rod. Aerials. 
Brand new with full makers’ guarantees. 


List price 22 gns.—OUR price 15 gns. only. P.P. 5/6. 


FREE with This superb Chassis for one month only 2 5in. x Gin. 
P/M Dynamic Spéakers and Beautiful Cabinet with Matt Chrome 
Trim. Knobs are included—to suit this Chassis. 

Please send for our Chassis Lists. They are FREE. We are Main 
Agents for Britannic ‘‘ Empress ”’ Chassis. 


COMPLETE 14 TV SETS —Untested 


Choice of PYE, PHILIPS, EKCO and SOBELL, well packed— 


but at owner’s risk. £4/10/0 EACH, plus 10/- carriage and packing. 


VALVE TESTED 8. GUARANTEED 


EB91 .. Qj- ) EZSO .. 4/~) PY80 8/6.) 6X5 .... 4/6) 7V4 .. 
EBFS0.. 4/- | KPR33C — 4/- -- 8/6 | GFL .... 2/6 | 6BWE -. 5/- 
EBF89.. 4/6) KU36 .. 7- | -. 8/- | GEI2 .. 2/6 | 6BW7 ..4/- 
ECCS1 .. 3/6 | PC S4l~ | . 6/- | GPIB .. Bj/= | 1457 ....10/- 
BCC82 .. 4j- | PC a= . - | GFI4 >... 5/- | 80F5 .. 5/- 
ECC85 .. 5/- | PE . 4/6 » G/--| GFIS.—..°6/- | 3523. 5/= 
ECH35 §6/- | PC [=| . 6/- | GFI9 .. G/- | 35Z4 .. 5/- 
ECH42 6 /- 5/6 | . B= | 6LL . 9 Foy Bt 
ECH81 6/- | PCLS4 .. 6/6 | Q/- | GLIS .. 6/- | PLI2 .. 5/- 
Pues 4S Ce = libs 5/- | 6P25 .. 5/- | 30PL13 6/6 
85... 36 | he 3 Bs ie 
EF91 2/6 | PL&l 5/6 lite Rite hainetia te a 
EL33 j- | PL&2 4/- 7/6 | 7B6 - 6/- | 6/30L2 9/- 
EL84 .. 5/6 | PL83 .. 5/- 7/6 | 705 .... 6/- | R19 .... 6/ 
BMbi 2 B)= HR YS2) a 7/6 | 2/6 | 787 -10/- | 50CD6 ..16/- 
EY86 4/6 | PY33 716 10/- ' 7B7 . 6/- | 6CD6G 1 2Q/- 


and Package is 6d. on each valve. 


TV TUBES, all ex equipment set tested, CRM141 17/6 ea. 
MULLARD 14in. tubes of all types. AW and MW. All 17/6 ea. 
P. & P. 10/-. 


SPEAKERS EX EQUIPMENT, 5in. 5/-, 7in. x 4in. 6/-, 6in. 6/6 


Sin. 7/-. P. & P. 1/6 each. 


S.A.E. All Enquiries please. Our Complete Lists, 1/-. Credited 


against your order. 


If not advertised it is still in stock 
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. RADIO CLEARANCE LTD. 


TRADE ENQUIRIES ; 27 TOTTENHAM COURT RD., LONDON, W.I ; *. Telephone: MUSEUM 9188 
INVITED The oldest Component Specialists in the Trade ; . EST. 35 YRS. 


ANOTHER SCOOP — LIMITED QUANTITY ONLY 


DON'T MISS A CHANCE sh a pe 2 
LIKE THIS! | The “Minigram 
FEATURES: 


Transistorised Record Player 


supplied in 3 complete units with 
only 10 connections to make 


h I 
ONLY 79/ Gace 
(Plus 5/- P.P.) 


OR ANY UNIT SOLD SEPARATELY 


BARGAINS STILL AVAILABLE IN LOUDSPEAKERS 


Enormons purchases of Brand New and guaranteed Pleasey loudspeakers enable us to offer these units at THE LOWEST PRICES EVER, 
Don’t miss this golden opportunity to obtain a fislgrans ebikirtion magnet LOUDSPEAKER off the production line at LESS THAN MANUFACTURERS’ COST. 
Read carefully the prepared list below and choose just the right speaker for the job—COMPARE THE PRICES ANYWHERE. 


SCHEDULE OF LOUDSPEAKERS AVAILABLE 


¥%& Ready-built amplifier with 4 first 

grade Mullard transistors * Approximate dimension 

%* Plays 45 r.p.m. Pop records : 9 x 8 x 4in. 

%* Built-in automatic stop % Areal ‘* Family Favourite ” 

% Lightweight and portable % Ideal for Teenagers 

%* Instruction leaflet supplied % For use ANYWHERE 

%* Crystal pickup with expendable % Hours of amusement for the 
stylus GP5S9 Type younger members of the family 

%* Operates from a 9 v. battery (3/9 % Assemble one of these amazing 
extra) Players in less than 30 mins., 

* 


Available in two colours, cream/ 
red or cream/blue 


A.—Motor and pickup deck, 39/6. (2/6 P. & P.) 
B.—Ready-built 4-Transistor Amplifier, com- 
plete with Volume Control and Loudspeaker. 
35/-. (2/- P.P.). 

€.—Portable two-tone case with handle, 5/-. 
(2/- P.P.) 


Diameter Gauss Impedance Price , Diameter Ganss Impedance Price ; Diameter Gauss Impedance Price 
in inches in Lines in Ohms in inches in Lines in Ohms in inches in Lines in Ohms 
2 7,000 80 8/- 4 6,000 35 10/6 5 7,500 3 Q/- 
3 7,000 - 35 8/8 4 7,000 35 11/- 5 8,500 5 9/6 
2h 7,000 50 8/6 ry 8,500 35 11/6 5 9,500 3 10/6 
2t 7,000 80 8/- 5 6,000 3 8i- 5 9,500 5 10/6 
38 7,000 85 8/6 5 6,000 5 8/- 6t 7,000 & 1u- 
34 9,500 50 10/6 5 7,000 8 8/6 64 7,000 5 11/- 
4 7,000 25 11/6 5 7,000 5 8/6 64 8,500 3 11/6 
pe EE eS es oh ee ee eee ee eee eee 
Elliptical Gauss Impedance Price Elliptical Gauss Impedance Price | Elliptical Gauss Impedance _Prica 
Size in Ins, - in Lines in Ohms Size in Ins, in Lines in Ohms Size in Ins, in Lines in Ohms 
5x3 6,000 3 716 5x3 9,000 25 11- 8x 23 6,000 8 8/6 
5x3 7,000 8 8/- 8x2 7,000 5 9/- 
5x3 9,000 3 8/6 6x4 8,500 8 9/6 : 
5x3 9,000 4 8/6 8x 28 8,500 5 9/6 
6x4 9,500 8 10/- 
5x3 6,000 25 9/6 8x 28 9,500 3 10/- 
5x3 7,000 25 10/- 7x34 9,500 8 10/6 Bx 25 9,500 4 10/- 


ALLOW 2/- each speaker for P.P./handling charges, and please specify the exact requirements—the nearest available will be sent. 


OVER 50,000 SOLD AND STILL THE DEMAND CONTINUES FOR OUR “HEAVENLY TWINS’”’ 
Ask for a demonstration in the shop Senet CHOICE OF A DOZEN STATIONS 


"CAPRI" IN DAYLIGHT! 
| THE CONTESSA’’ 


Queen of them all! 


The best and easiest 
transistor build- 
yourself sets avail- 


Sensitive ! S: 
_ NOW ONLY able—send S.A.E. for 


Super- : 
Sctive ! 79! 6 free Parts List. TO CLEAR EXISTING STOCKS 
6 first-grade Mullard 
Superb j x : 
speaker t (2/- P. & P.) Transistors, Diodes, £1 7 - 19 = § 


and all components 
(3/6 P. & P.) 


Portable and car radio. 
2 waveband Superhet. 
Constructional Book, 2/10 post free. 


brand new and guar- 


ONLY OBTAINABLE HERE anteed. 
Pocket superhet MW and Droitwich. 
Size: 4fin. x 22in. x Itin. 
Constructional data 1/9 Post free. 


os 
Inclusive price for all associated components, case, and instruction book complete CONTESSA €7/19/6 (plus 3/6 P.P.). Battery 5/6 extra. 
in every detail. Any parts SOLD SEPARATELY on the BUILD-AS-YOU-BUY Scheme. CAPRI 79/6 (plus 2/- P.P.). Battery 2/6 extra. 


SELECTED BARGAINS 


Beautifully geared AM/FM 2-Gang Condensers 4/6; AM/FM IFT’s 465 kc/a and 10.7 Mc/s. 4/6 pair; Magnavox Crystal Tape Recorder Mikes 12/6; 3 watt Stereo Amplifiers 
complete ready to switch on, 79/6; Seutercell rectifiers R3/2D; D3-2-1Y, 2/6 each. DIODES—OA70, OA79, OA90, CG46H, GD10, 2/- each. TRANSISTORS: OC45 4/6; 
PXA 101 3/9; AF115 4/6. SUBMIN GERMANIUM DIODES 1/3. M.I. DIODES 64. each. Silicon Diodes 200 PIV-200 mA. 1/- each; 400 PIV 330 mA. 2/G each. Transistor 
Submin 7 mm, coil set (4) 4/6 per set. ‘ 

Please send STAMPED AND ADDRESSED envelope with any enquiry. _ We regret no catalogues—our stocks move too quickly! Kindly make 
provision for sufficient postage and packing charges to avoid delay. TERMS: Cash with order or C.O.D. on orders over |0/-. 2 
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BARGAINS “‘isseo | GOOD COMPANION 


FILAMENT TRANSFORMER. 12 volt, 1 amp. 
standard mains input, easy to adapt for other Mark il B 


voltages 5/6 each, plus 1/6 post. The 6-transistor set with the 8- 


Waterproof Heater Wire. 16 yd. length. 70 watts. | transistor performance. 


elf-revulating ere P he st 
pekeceslting semveratune cont tol [2Ols. B98 Incorporating all the latest refine- 


; ments. Anyone who can eolder can 
Simmerstat Heater Regulator. Suitable to control | make it, 2 ‘ 


elements, heaters, soldering irons and_ boiling : 
rings up to 2,500 watts. Completely adjustable, | Many thousands already in use all 
normal price 55/- each, special snip price 12/6, | over the country. 


plus.1/6- postage and)nsurance, Fall coverage of Long aud Medium 
Refrigerator Thermostat. Standard type with | wavebanis. 

Se erect at Robins Fetriperaior peuere Fine looking cabinet, size 1] x 8 x 3in. 
eke ‘ Q.P.P. output approx. 750 MW. 
Pre-Amplifier. Made to Mullard design to suit | Excellent reception of difficult 
the 10-watt amplifier, made to specification. New stations like 208. 5 


each. Variable feedback gives excellent tone. 


46 Sets (Recciver/Trausmitter pack set). Unused 


oe complete except for crystals. 19/6. Post TH iS MONTR’S SNIP 


Mains Transformer. 250-0-250 at 80 mA. 6.3 
volts 6 a. (normal mains input), 12/6 each. Carr. 
2/6. 

Output Transformer. Standard pentode matchine- 
type, 3/6 each; 36/- per doz. Nt oy 
Vibrator Transformer. puttable tor 6 or 12 volte CORONET” Mk. Ill 

input, 5/9 each; £3 per doz. It fully covers the wedium-wave band and that part of 
Slide Switch. Sub-miniature but dpdt, 2/6; 18/- | the long-wave band to bring in B.B.C. Light. The circuit 
doz. includes a bighly efficient elab aerial and Plessey tuning 


Battery Charger Rectifier. Selenium 12-15.¥. | condenser. Overal) size approximately 4} x23 x 1}in. 
5 amp. 9/6. Supplied complete with carnying cage. 


Complete kit of parts to build this 6-transistor 2 wave 
loudspeaker receiver at 9 6 plus 2/6 post 
only & ins. 


unit, Simply needs valves. Type FF86 37/6 Dina ee poet a 
ONLY £6 19 6 and insurance. 


Metal Chassis, Punched for Mullard a aunts 
complete with» inner screening sections an S 
stove enamelled, 12/6 set. = CABINET & PICK-UP 


Twin Twisted Lighting Flex. Equivalent 14/36, ¥ SEUNS Pra BERMAN ERIE: to 
rubber insulated, cottou covered, 12/6 per 100 Bae s battery Record Player but changing 
par cor their minds. This is an extremely fine looking 
Moving Coil Meters cabinet, must have cost at least £2 to make. 
0-500 microamp, 2in. flush .....-....-+.. 17/6 | It is complete with handle and fasteners. as 
250-0-250 microamp, 2}in. surface .,.... 27/6 | illustrated. Also included iv the parcel is 
750 microamp, 2}in. surface .......... +» 17/6 | a Cosmocord pick-up with crystal cartridge 
0-30 milliamp, 24in. flush ........ eeeee+ 19/6 | and sapphire stylus. Both items new and 
0-100 milliamp, pate aoe eer sate iagalald ta at ate ee perfect. 

0-300 milliamp, 24in. flush ..... Ronastetue ete = 
0-500 milliamp, 24in. flush ............. - 15/- ONLY 19/6 Plus 4/6 post and 
Long, Medium and Short Wave Coil Pack. An insurance 


exceptionally well made coil pack which covers 
ELECTRONICS 


the standard long, medium and short wavebands 
for 465 kc/s. I.F. complete with diagram of 
connections, 14/6. 

Where postage is not definitely stated add 2/- 
to allorders under £3. 
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(CROYDON) LIMITED 


266 LONDON ROAD, WEST CROYDON, SURREY 
Post orders to: 43 SILVERDALE ROAD, EASTBOURNE, SUSSEX 


3in. oscilloscope tube. American made type 
No, 3FP7, base 6.3 v..6 amp. heater el-ctrostatic 
deflection, brand new and guaranteed, with 
cireuit diagram of scope, 15/- each plus 2/6 
post and insurance. ; 


YAXLEY SWITCHES 


Complete range available. See June issue or 
send for list. 


Fishing Rod 
from Dinghy | 
Mast 


Tubular aluminium not sep- 
arate sections, extends like 
telescope from 15 ins. to 
9it. 6/8 each. 


“MOTOR BARGAIN 


Silent running maing motor 
by very famous maker. 
Ideal for gramophone, 
tape recorder, fan, etc., 
ete. 200-250 volts. A.C. 
shaded pull start. Size 
approximately 2 x 24 x 
ljin., 2,750 r.p.m. Spindle 
diameter 65/32in. Spindle 
length jin. Brand new 
guarantee. ~- Price 12/6 
plus 1/- post. : 


POWER PACK 


for transistor receivers and amplifiers. ad 
Kit comprises of mains transformer, rectifier, 
zener diode, 5,000 and 1,000 m.fd. condensers, 
resistors and instructions for variable output 
to suit units requiring 6v., 9v., and 12y. up 
to25mA. Bargain at 14/6 plus 2/- post and ins. 


SAVE $9! HUGE PURCHASE OF COMPONENTS ENABLES 
: US TO MAKE THIS GREAT OFFER 


THE SKYROVER AND SKYROVER De man 


GENERAL SPECIFICATION FOR BOTH MODELS 


7-transistor and 2-diode superhet—6 waveband portable receiver, covering the 
full Medium Waveband (180-576 M.) and Short Waveband (32-94 M.) and in 
addition 4 separate switched Band Spread Ranges on 13M, 16M., 19M. and 
25M. Bands—with manual Band Spread Tuning for accurate Station selection. 
L.F. frequency 470 Ke/s. Output 500 M.W. Sin. Ceramic Magnet P.M. Speaker. 
Telescopic and internal Ferrite Rod Aerial. All Mullard Transistors and 
Diodes. The coil pack and tuning heart is completely factory assembled, 
wired and tested. The remaining assembly can be completed in‘ under three 
hours from our detailed and easy to follow instructions. Operates on four 1.5 v. 
torch batteries (U2 or equivalent). 


JHE SKYROVER. Individual Details— | THESKYROVER DE LUXE. Tone Control Circuit is incorporated with separ- 
controls: Waveband Selector, Volume | ate Tone Control in addition to Volume and Tuning Controls and Waveband 
Control with on/off switch. ‘Tuning Control Selector. In sturdy wood cabinet, size 114=64.x38in., covered in washable 
with easy to read Dial Scale. In attractive , Material with plastic trim and carrrying handle. Also Car Aerial socket. 


plastic cabinet, size 10x6}x32in., with | MAY NOW BE BUILT FOR £10 19 6 H.P. Terms: 25/- deposit 
metal trim and ‘carryiug handle. All parts sold separately. and 11 months at 20/-. 


MAY NOW BE BUILT FOR 
All parts sold separately. £8.1 9.6 Circuit diagram and data for each set 2/6 extra, free if all parts bought. Four 


H.P. Terms: 20/- dep. & 11 months at 16/6. ' U2 batteries 3/4 extra. Add 5/- P. & P. on each parcel. 


THE ‘SPRITE’ |THE ‘REALISTIC 7’ 


A six-transistor superhet Miniature I) transietorsed Portable Receiver 
Pocket Radio of Commercial Quality. A ially eS ihe ples Troon 
“4 Fully tunable over Long and Medium standards. Comprises 7 Mullard Trans. 
avebands. Uses printed circuit 0C44, OC45s, OC71, OC8I1D, and 3 
and high sensitivity internal ferrite OG8is plus i 0A70_ Crystal’ Diode 
rod aerial. I.F. frequency 470 Ke/s. Delivers 350 milliwatt output to Bis 
Transistors: 3 Philco 20678, 2 Mullard | high fiux speaker—L.F. frequency : 
OC8IM, OC81DM and GAUL eke 470 Ke/s.—fully tunable over medium 
9 aati speaker. ores ene Fe yp | 224 long wavebands. All components 
battery. . Supplied with Hd eormpiehe . be q | mounted on single printed circuit board, size 5} x Shin. Attractive 
stages, driver and’ outpul veeeey Feeay nbly you | tWo:tone plastic cabinet with-.carrying handle—size 7x 10x 3iin., 
mounted on the printed circuit—for final assembly you | with easy to read dial and socket for car aérial, choice of Blue/Grey 


have only to fit the wave-change switch, tuning 
eondenser aud drive, volume control, earphone socket } °" oe OE Complete with full instructions. 


Ra ; ; . é All parts sold separately. 

pureed Tr oR eke attractive plastic ane et BUILT FOR ry 6 Battery 3/9 extra. 
BUILT FOR 79 6 sold separately. P. & P. 4/6 extra. (Circuit diagram 2/6, free if all parts bought.) 

Real Calf Leather Case, wrist strap and Personal € 5 
Earphone with case, and battery, 12/6 extra. AND REALISTIC 7 DE LUXE 
P. & P. 3/6 extra. (Data and instructions 2/6, free if | Available with the same specification as the standard model PLUS 
all parts bought.) a restyled superior cabinet, AND ALSO a full vision circular tuning 
ET EE ER OEE AI TEE EAI LS SI AG ADE TDL ARLE I ORE LEA 


GUITAR PICK-UP we Only £1.0.0 extra 7, 2,? yc * 


“Can be purchased together for 


H.M.V. 45 r.p.m. AUTO RECORD.PLAYER 
Takes only 45 rp.m. 
Ain. discs. ‘Plays up to 8 
‘automatically. Fitted with 
lightweight pick-up and 
crystal cartridge. Mounted 
on sturdy plinth — size 
10 X10 x 5in. 
250 -y. A.C, 
WIRECOMP’S 

PRICE 
P. & P. 3/6. 


250M W TRANSISTOR AMPLIFIER 
Suitable for use with the-above changer. , 
WIRECOMP’S PRICE 35/- 

P.& P. 2/6. 


Battery 2/6 extra: 
Suitable 6 x 4in. speaker, 12/6 Post Free. 
The transistor amplifier can be incorporated in the 


plinth of the changer -with the speaker—thus making 
a self contained Record Player. £5, POST 
intierat FREE 


TAPE LAYFAYETTE pee FULLY aD. 

LOWEST PRICES EVER. e 
bin. Double play, 1,200ft. Mylar base...... 15/- 
bin. Long Play, 9008. Acetate base........ 10/- 


bin. Standard play, 600%. P.V.C.-base...:.. 8/6 - 


5jin. Long play, 1,200ft. Mylar base...... 15/- 
5zin. Double play, 1,800ft. Mylar base...... 23/G 
5zin. Long play, 12, O0ft. Acetate base........ 12/6 
5zin. Standard play, 850it. P.V.C. base...-.. Ji/6 
Zin. Standard play, 1,200f Mylar esse -- 43/6 
Zin. Long play, 1,800f¢. Mylar base........ 19/6 
Zin. Double play, 2,400ft. Mylar base...... 25/- 
7in. Long play, 1,800ft. Acetate base. 
3in. Message tape, 150ft............ 2 3/6 
3in. Message tape, 225ft, Haigh 
ay Message tape, S00ft. “folic... eee 

P..& P, 1/- extra per reel: 4 reéls and over Post Free, 
TRIPLE PLAY TAPE ALL SIZES SOON AVAILABLE 
SS 


8 WATT MONO AMPLIFIER 


Made by well-known manufacturer. Spec.: 2-BL84,- 
1-EZ80 and 1-ECC&8$3 Push-pull output. Separate 
Bass and Treble controls on. panel with extendee. lead. 


WIRECOMP’S PRICE £5. 5.0 /6. 
eit AVAILABLE AS STEREO - - AMPLIFIER, 
watts per channel—two speaker outpute. é 


ONLY £6.19.6,.... 


.-& P. 


extra. 


CGM 5-crystal high imp. pick-up. Clips to finger- 
beard and plays through any radio pick-up socket hi L i R Oo N | Cc 
re Rea Bree 6 |e Size l}in. x x gin. x tin. 


WinkcoMP's 45/44 P. &P.1/- 378 HARROW ROAD, LONDON, W.9. 
PRICE 


TEL.: CUNNINGHAM 9530. 


Houre of Business: 9 a.m. to 6 p.m. Openall hae Saturday. Oproaita Paddington General Hospital. Buses 18B & 36 paes the ioe. 
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NEW TEST EQUIPMENT 


FULLY PORTABLE ; ) 

TRANSISTOR PRECISION INSTRUMENT VARIABLE VOLTAGE TRANSFORMERS 

TESTER Ico {Leakage current) and the World Famous ‘ SLIDUP 7 
g reversé current of diodes. 

: PNP & NPN—O~50uA (fuA 


% RATED CURRENT CONSiS- 


per scale). 
POWER—O~ImA (20uA per TENT AT ALL POINTS ALONG 
scate). 3 THE WINDING. 


85-200 (5 per scale) 
Bias current— 

(imA on PNP & NPN) 
(SmA on POWER) 


20.9-0.995 (from p= =) 
1 -a 


_ Terminals: Spring Sockets and 
— Screw Terminals. 


Meter: 4in. 50uA moving coil. 
Model £9 1 7 6 P. & P. Size and Weight: 7x5 x3in. 24lb. 
AT-I e e 5/6 Powered by pen cells. : 


CONSTANT VOLTAGE TRANSFORMER 


Output: 0-260 v. Input: 230 v. 
A.C. 50/60 ~ 


She ouded fully variable trans- 
formers for bench or panel 
mounting. 


25 Amp. ... £5.1 7.6 
5 Amp. _... £9. 0.0 
10 Amp. £18. 5.0 


Model SBI0 
10. amp. 


Inset shows 


: latest type ; 
Auromarie mains 2220 ,navecre sramuren | ta mann, £32.10.0 
STABILIZER ORATORY EQUIPMENT.. ate Ex works - 
(DUAL VOLTAGE) %& Completely protected from damage if ae Soc ae 2 


appliance is short-circuited, output 
voltage reduces to nil. 
sk NO MOVING PARTS. # NO MAIN- 
TENANCE. + NO ATTENTION. 
Spec.: Input: 180-260 v. A.C. & 85-125v. 
A.C. 

Output: 240 v. A.C. and II5 v. 


A.C.—50/60 cyctes. 
Capacity: 250 VA 
Accuracy: +1%.. Size: 8 x Bin. 
Weight: 21 Ib. Compiete with 
lead and plugs, in attractive vented 


PORTABLE 
VARIABLE A.C. 
POWER SUPPLY 
ONT teat whee 


whose 
requirements call for a visual 


indication of volts applied. 
Output: 0-260 v. I4 amps. 


metal case. with leather handle. § Input: 230 v. A.C. 50/60~. Unit 
fitted with fuse, volemeter, safety 


£11 10 Carr. indicator, on-off switch and lead, P.& P 
: G ¢ 12/6. Size: 8” x5” x5” high. PRICE £7.1 5.0 5/6. 


IMMEDIATE DELIVERY 


LATEST miniature AERIAL MASTS 


NEW MMPROVED TUBULAR AERIAL MASTS CON- 


6 7 SISTING OF SIX, 6FE. SECTIONS. 13IN. DIA. TOP ,, 
e CAP WITH PULLEY, AND HALYARD, BASE, 
PICKETS, GUYS AND ALL FITTINGS, 


i 
: : E . . Returnable wood case 20/- extra,, 124 gns. 
Produced to exacting specifications by leading @ refundable. Carr. (Inland) 17/6. 


manufacturers E. K. Cole & Co. 20FT. TELESCOPIC MAST. NEW self supporting 
er al! steel tubular 4 section Masts suitable for 
Only Roof or Wall fixing, as well as Base location, 


can be extended to full height or locked at any 


position. 
Bottom section approximately ljin. diameter. 
EACH § Copperised and Sprayed finish, Weight 16Ib. 
© e Price £5/0/0 Carr. 7/6. 


This Transmitter/Receiver weighs § LIMITED QUANTITY 36FT. BRASS TELE- 

only 541b. (approx.) and measures # SCOPIC MAST COMPLETE WITH BUILT-IN 

34in. x Stin. x 9zin. BAND WINDING WINCH FOR EASY RAPID 
EXTENSION. Finest quatity. Non-rusting. 


a Bottom section 2tin. dia. Winds down to 
A crystal controlled 4 frequency set operates Gieae Onatce thereat laste ever! produced 


| supplied on request. fierVider (5537) ares serve veceiad Price £35/0/0. car. 30)-. 
VARIABLE HIGH-VOLTAGE UNIT |JTRANSISTORIZED)20 AMP 24 VOLTS 
Be erence IM EGON METERPENY. DEM 


SUPPLIED 
COMPLETE 
WITH VALVES 
& CRYSTALS 
Details & Prices of 
all Accessories 


3,000 volts and can be accurately § U Pp P LY U N | T 


set. QO.) amp. 

x Entirely suitable for con- NO WINDING Pimet lee As os 
tinuous testing. ; PUSH- St. & C. LTD. , 
& Buile-in Automatic safety 3 BUTTON Essential equipment for 
poeeooes TO READ Electronic Engineering 


Research Laboratories, 
Schools. Ideal for & 
battery charging, etc. 
Guaranteed for 20 


input: Mains voltage. 
Robustly constructed for peng a 

As : : 4in 
bench use with 4gin. Xx 41.8 portable, supplie 
modern styled meter, placed c/w _ batteries, 
at an easy to read angle. ™ probes and carrying 
Complete with input and ff case. oe tn- 
test leads with Clips. ee 
Model 130, 0-3,000 v. A.C.g ONLY 


€32. 
Modet TSO, 0-5,000 v. A.c.§ £19.10.0 Size: 16x 24 x 32in. high. In Packing & 
€an. r PL. & P. 5/6 @hoavy ge steel grey cabinet. Carr. 40/- 


I - RA: © (Dept. WW9), 2-5 POWIS MEWS, WESTBOURNE PARK ROAD, 
(ELECTRONICS) LTD. LONDON, W.11 BAYswater 1756 
10W W—164 FOR FURTHER DETAILS. 


amps. 

Output: 24 VOC variable ONLY 
up to 20 amps. and trickle charze. 

Input: A.C. 100/260 v. 45/65£21.10.0 
cycles. Input & output fully fused. 
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CABINETS AT SENSIBLE 
PRICES FROM 


£5.17. 6d! 


You can be sure of meeting the exact cabinet 
you require when you examine the most 
extensive range in the country at Lewis 
Radio, here are just two examples: 


THE BRAHMS 
Price 27 gns. 
This new elegant Brahms 
cabinet is available in 
medium walnut and medium 
mahogany with Yin. legs 
and wil! take any tape deck, 
turntable, tuner and pre- 
amplifier, the largest stereo 
amplifier plus record and 
tape storage. 


THE LOWBOY 
Price 27 gns. 


This rigidly constructed Hi-Fi 
cabinet will accommodate 
‘even the largest Hi-Fi units— 
available in teak, walnut or stripey 
sapele mahogany—size 

53in. long by 80in. deep by 

26in. high including 

12in. legs. 


Ww *. THE NEW LEWIS CATALOGUE 


Designed to assist your choice of cabinet 


THE new Lewis Radio Cabinet Catalogue— 
the most comprehensive ever prepared. 
Sent: absolutely Free. 


Please send your free 24 page colour cabinet 
catalogue. 


rere re ere rere reer rer TT rier errr ee 


CAPITALS PLEASE 


100 CHASE SIDE, SOUTHGATE, LONDON, N.14 
Telephone: Palmers Green 3733/9666 
10W W—165 FOR FURTHER DETAILS. 
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PHILIPS’ PAPERBACKS 
ON 
RADIO SERVICING 


AUDIO QUALITY, by G. Slot. 10/6. 
Postage 9d. 

AERIALS, TV, FM. AERIALS, by D. 
Sjobbema. 10/6. Postage 9d. 

RADIO VALVES, by E. J. Black. 16/6. 
Postage 9d. q 

THE TAPE RECORDER, by C. G. Nijsen. 
13/6. Postage 9d. 


ALTERNATING CURRENT & ACOU- 
STICS, by E. J. Black. 10/6. Postage 9d. 


A.F. AMPLIFICATION, by E. J. Black. 
10/6. _ Postage 9d. ai: ie ‘ 


a 


GUIDE TO BROADCASTING STA- 
TIONS. Compiled by ‘‘ WW’. Revised 
edition covering European long and medium 
wave broadcastings stations and all short wave 
stations of the world. 5/-. Postage 8d. 


COMPLETE CATALOGUE l|/- 


THE MODERN BOOK CO. 


BRITAIN’S LARGEST STOCKIST 


of British and American Technical Books. 


19-21 PRAED STREET 
LONDON, W.2 


Phone: PADdington 4185 
Open 6.days 9-6 p.m. 
10W W—1i66 FOR FURTHER DETAILS. 


“SPEARETTE” 


PRINTED CIRCUIT SERVICING RACK 


THE ELECTRONIC ENGINEER’S THIRD 
HAND WHEN ASSEMBLING OR SERVIC- 
ING PRINTED CIRCUIT PANELS. 


FULL ADJUSTMENT IN ALL PLANES 
Details of this and other aids: 


SPEAR ENGINEERING CO. LTD. 
WARLINGHAM, SURREY 


Tel.: Upper Warlingham 2774 


10W W—167 FOR FURTHER DETAILS. 
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74\VALVE SUPER- 
sa HET RADIO 
2 RECEIVERS 
: in beauti- 
offering 


fully styled cabinets 
Z terrific performance 
and very high quality reproduc- 
tion. Built-in ferrite rod aerial for 
reception of all your favourite programmes. 
Fully guaranteed. ; . 
MODEL 55 (as illus.). Covers Medium, Long and 
Short waves. Size 8fin. PRICE O7 17. 6F:2?- 
w. x 33in. d. x 44in. h. ONLY ef But 5/6 
MODEL 36. Similar circuitry to above but covers 
Medium wave only. Size 7zin. w. x 3%in. d. x 
4tin.h. PRICE ONLY £4/14/6. P. & P. S/@ 


SPECIAL OFFER— 


LIMITED QUANTITY! 


HIGH GRADE TWO-STAGE GRAM 
AMPLIFIERS ; 
Made. by very well-known manufacturer. - 
Using a double-wound mains transformer (fully 
isolated chassis) with tapped primary, full wave 
contact cooled rectifier, and Mullard ECL82 
triode-pentode valve. 

3 watt output. Separate tone and volume con- 
trols. Overall size 64in. wide x 3in. deep x 4zin. 
high. ‘ 
Each amplifier Brand New and tested and supplied 
complete with valve, 3 ohm output transformer 
and knobs. PRICE 49/6, P. & P. 4/-. Suitable 
Bin. x Sin. Speaker 10/6, plus 2/6 P. & P. 
(Ideal as an add-on self-contained Audio unit for 
our MKI or MK2 FM Tuner). — - 
a 
BRAND NEW 3 OHM LOUDSPEAKERS 
24in. 12/6; 5in. 12/6; 64in. 15/—3 8in. 2E/-; [0in. 
25/—; 12in. 27/6 (15 ohm 12 inch 30/-). 
1Oin. x 6in. 
Latest type E.M.I. I134in. x 8in. speaker with high 
flux ceramic magnet. 11,000 gauss. Aluminium 
centre cone. 10 watts, 50 c/s to 10 Ke/s. 42/- 
P. & P. up to 6in. 1/6; over 6in. 2/6 per speaker. 
a SS IO IS 
SPECIAL OFFER ! ! 
BRAND NEW HEAVY DUTY !2INCH 
SPEAKERS 
Response 45 c/s.-13 ke/s. 14in. voice coil. Avail- 
able in 3 or 15 ohm. Guaranteed full 15 watts 
British rating. Heavy cast aluminium frame. 
These are current production by World famous 
maker and as they are offered well below list 
price we are not permitted to disclose the name. 


‘{LIMITED NUMBER ONLY. 


UNREPEATABLE AT 89/6. P. & P. 5/-. 


SPEAKER AND CABINET FABRICS 
Oatmeal or Red and Gold Vynair for speaker 
also Red Rexine for 


BARGAIN OFFER CORNER 


ROLA-CELESTION approx. 9in.x6in., 3 ohm 
middle register speaker, 10/6. P.&P.2/6. 
MAINS TRANSFORMER : 
Drop thru’ type. Tapped primary 110 v., 200 v., 
220v., 240 v., 320-Ov., 320v. at 80 mA. and 6.3 v. 
at 3 amps. Generous core. Stack size 3§ x 23% 
Igin. Weight 4lb. ONLY I5/-. P. & P. 3/6. 
ACOS CRYSTAL MIKES. High imp. For desk 
or hand use. High sensitivity, 18/6. P. & P. 1/6. 
TSL CRYSTAL STICK MIKE. Listed at 45/-. 
Our price 18/6. P. & P. 1/6. 
STANDARD COLVERN 50K. W/W Pre-set 
Pots. 2 for 4/-. P. & P. I/-. 
TRANSISTOR DRIVER and O/P TRANS- 
FORMERS. (Tapped 3 ohms and [5 ohms 
output). plus 4 suitable Transistors giving epprox. 
| watt output, 30/-. P. & P.2/-. © 
T.C.C. SUPPRESSOR CONDENSERS. 250v. 


A.C. .005+.005 x .t. In tubular can. fZin. 
long x 2in. dia. 2 for 3/-. Post free. 
5,000 MFD. 12 V. WKG. CONDENSERS. 


Size 3 x lin. diam. 2/- each. P. & P. 6d. each. 
BRAND NEW PLESSEY. 12v. 4-pin, non- 
. VIBRATORS. Type 12, 1.4:SD. ONLY 


3-PUSH BUTTON SWITCH UNIT. 4 single 
pole changeover on each push-button. Approx. 
3 x 12 x Sin. An absolute Bargain at 4/6 each. 


P. & P. I/- each. 
MARCONI QUARTZ CRYSTALS. Types 
ZHB. Still available as previously advertised. 


Harverson Surplus Co. Ltd. > 
10W W—168 FOR FURTHER DETAILS. 
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3-VALVE AUDIO AMPLIFIER 
MODEL HA34: 


Designed for Hi-Fi re- 
production of records. 
A.C. Mains operation. 


z=—> Ready built on plated heavy 
“gauge metal chassis, size 
7iin. w. x 4in. d. x 43in. 
h. Incorporates ECC83, 
’ EL84, EZ80 valves. Heavy 
duty, double wound mains transformer and output 
transformer matched for 3 ohm speaker, sepa- 
rate Bass, Treble and volume controls. Negative 
feedback line. Output 44 watts. Front panel can 
be detached and leads extended for remote 
mounting of controls. 
ahs HA34 has pon seecily designed for us 
and our quantity order enables us to 
offer them complete with knobs, £4.5.0 
valves, etc., wired and tested for only P. & P. 5/-. 


STEREO AMPLIFIER 


Incorporating 2 ECL82s and | EZ80, heavy duty, 
double wound mains transformer. Output 
4 watts per channel. Full tone and volume 


controls. Absolutely complete. 
BARGAIN PRICE 


Also available 
\ complete with two 8in. x 
Sin. speakers for only £5/10/6. P. & P. 6/6. 


6 TRANSISTOR AND DIODE SUPERHET 


A first-class 2 wavebands transistor superhet. 
@ Printed circuit panel (size 85 x 2Zin.). @ 3 pre- 
* aligned I.F. transformers. @ High-gain Ferrite rod 
aerial. @All First-grade transistors. @ Car 
aerial winding. @ Push-pull output. @ All parts 
supplied with simple instructions. 
All parts sold separately. 
Set of parts if purchased at one time. 


ONtY £4.5. 


35 OHM SPEAKERS 

Suitable for use with above. 2in. Goodmans. Ideal 
replacement for most pocket portables 8/6; 
3Lin. 12/6; Sin. 17/6; 7 x 4in. 21/-. P. & P. 1/6 
per speaker. 

Portable CABINET 
Size approx. 94x 6}.x 34in. Suitable for above 
using 3}in. speaker, 25/-. P. & P. 2/-. 


Paisu.P: 
2/6 


SS 
COIL AND TRANSFORMER SET FOR 
TRANSISTOR SUPERHET 


3 |.F. transformers, one oscillator coil, one driver 
transformer and wound Ferrite aerial (med., long 
‘and aerial coupling), 32/6 complete, post I/-. 
6 transistor printed circuit board to match, 8/6, 
post 9d. Circuit diagram 1/6 extra. 


SPECIAL TRANSISTOR BARGAINS 
ALL BRAND NEW 


GET [5 (Matched Pair) 15/- 
oc7!... 5/- OC76 .:. 6/— XAI03... 6/6 
OC72... 6/- PXAIOI ...6/6 VI5/l0p ...12/6 
Set of Mullard 6 transistors, Oc44, 2-0C45, 
OC8ID matched pair, OCB! 25/-. 


EDISWAN MAZDA 
1 Moedd and OC4S).....- 10/6 

.; (Equiv. O aid OC45)...... 
Bn aKa lel LE, t-PXAIO2 Osc.; 
P-PXALO2 Mixer «2-2... 2-seeenecrenerscrrerstsenence J 6 
L.F.6 Pack: Consisting of PXBII3 Driver, 
Matched pair PXCI71, mounted complete with 


R.F.1 Pack: 2—PXAI0! 


heat sinks (Equiv. OC8ID and OC8I) ... 12/6 
ALL TRANSISTORS POST FREE. 
‘ TAPE DECKS 
B.S.R. MONARDECK | (Single speed) 33in. 
per sec., simple contre, uses 5zin. spools, 
-, plus 5/6 carr. and ins. 
£6 OS STUDIO DECK £10/I0/- plus 


5/6 carr. and ins. (Tapes extra on both.) 


| ohm speakers. @ Transistors (GET 114 or SI 


HARVERSON SURPLUS CO. LTD. 


LOOK supplied without valve 
(ECC8S) and drum and ; 
OPPOSITE 170 HIGH ST., MERTON, S.W.19.  CHErrywood 3985) ooo. 18/6, plus 1/9. | 
FOR MORE Open all day Saturday Early closing Wed., | p.m. P. & P. Valve 8/6 extra. Drumand spindle 3/6 extra. 
S A few minutes from South Wimbledon Tube Station. (Please write clearly) G ORLER F.M. TUNER HEADS 
BARGAIN PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. ON OVERSEAS ‘ Tuning range 88-100 Mc/s 10.7 Mc/s LF. 
ORDERS CHARGED EXTRA. (Please enclose stamped addressed envelope with all enquiries) { §5/-, plus 1/9 P. & P. (ECC85 valve, 8/6 extra). 
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QUALITY RECORD PLAYER AMPLIFIER 
A top-quality record player amplifier. This 
amplifier (which is used in a 29 gn. record player) 
employs ECC83, EL84, EZ80 valves. Bass, treble 
and volume controls. Complete with output 
transformer’ matched for 3 ohm speaker. Size 
7in. w. x 2$in. d.x 5-in. h, Ready built and tested. 
PRICE 69/6. P. & P. 3/6. 
ALSO AVAILABLE mounted on board. with out- 
put transformer and 6in. speaker ready to fit 


10/14 WATT HI-Fl AMPLIFIER KIT 
A stylishly fin- ; 
ished monaural 
amplifier with an 
output of 14 
watts from 2 
EL84s in push- 
pull. Super re- 
production of 
both music and 


into cabinet below. PRICE 89/6. P.& P. 4/6. | speech, with 
QUALITY PORTABLE R/P. CABINET eeeteie _hum. 
Uncut motor board. Will take above amplifier cate fins Moker 


and B.S.R. or GARRARD Autochanger or Single 
Record Player Unit. Size 18 x 14 x 8tin. 
PRICE £3/9/6. Carr. 5/-. 


SUPERIOR CABINET. To take 8 x Sin. 
speaker, with motor board will accommodate 
BSR UAI4 or UAI6, £3/9/6. Carr. 5/6. Speaker 
10/6 extra. P. & P. 1/6 extra. LARGE CABI- 
NET. Similar to above with 3 ohm speaker, 
£3/9/6, Carr. 5/-. 


4-SPEED PLAYER UNIT BARGAINS 
All brand new in maker's original packing. 
SINGLE PLAYERS - 


gram allow records and announcements to follow 
each other. Fully shrouded section wound output 
transformer to match 3-15Q speaker and 2 inde- 
pendent volume controls, and separate bass and 
treble controls are provided giving good lift and 
cut. Valve line-up 2 EL84s, ECC83, EF86.and EZ80 
rectifier. Simple instruction booklet 1/6. (Free 
with parts.) All parts sold separately. ONLY 
£6/19/6. P.& P. 6/6. Also available ready built and 
tested complete with standard input jack sockets, 
£8/15/—..P. & P..6/6. : 2. 


“& NEW HARVERSON KIT®° 


BiSRe— TU/N2 a c.covsccnes €3/10/-. Carr. 3/6. P 2 
B.S.R. GU7 with unit mounted pickup arm. ror THE HOME, CONSTRUCTOR’: 
£4/18/8. Carr. 4/-. | ~ al “a m™ -A- really. excellent all 
AUTO. CHANGERS purpose A.C. mains 200/ 
Bes Rov UA C4 So eirt ean cnacssanbenpaeses £519 6 240 v. nee 
Latest B:S.R. UAIS/16 - .......0...008. £619 6 AMPLIFIER KIT.. ; 
GARRARD AT6 Mono ........s.ee00e £10 10 0 TYPE - HSL. ‘FOUR’ «3 


LATEST GARRARD AUTO-SLIM with 
heavy duty 4-pole motor. FEW ONLY £7/7/-. 
(Standard Auto-Slim £6/10/0). Carr. 5/- on each. 


parle a eet eae 
BRAND NEW CARTRIDGE BARGAINS! 
B.S.R. TC8S High output compatible 
STEREO CARTRIDGE. Brand new. Complete 
Stereo/L.P/78 sapphire stylii and universal 
mounting bracket. Original list price 44/11. 
Our price 22/6. P. & P. I/-. = 
RONETTE STEREO [05 CARTRIDGE 
Stereo/LP/78 complete with two sapphires. 
Original list price 67/9. Our price 24/-. P. & P. |/-. 
COLLARO HI-Fl STEREO CERAMIC 
tio CARTRIDGE Type ‘‘C’’ complete with 
universal bracket and styli for stereo, L.P. and 
78. Original list price 59/8. Our price 25/-. 
P. & P. I/-. 


E.M.I. 4-speed 
Player and P.U. 
FURTHER HUGE 
PURCHASE enables 
us to offer these 


a 67/ 6 pap. 4/6. 


Heavy 83in. metal turn- 
table. Low flutter per- 
formance 200/250 v. shaded motor with tap 
at 45 v. for amplifier valve filament if required. 
Turnover LP/78 head. 


HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 


VALVE, 4 WATT USING 
ECC83,.. E184, EZ80 
VALVES. == 

Special features include. 

ye Heavy duty double-wound mains transformer 
with electrostatic screen. 

4c Separate Bass, Treble and Volume controls, 
giving fully variable boost and cut with mini- 
mum insertion loss. 

% Heavy negative feedback loop over 2 stages 
ensures high output at excellent quality with 
very low distortion factor. 

te Suitable for use with guitar, microphone or] 
record player. 

%& Provision for remote mounting of controls or 
direct on chassis. 

%e All this builds onto a chassis size only 74in. 
wide x 4in. deep. Overall height 43in. 

%& All components and ‘valves aré- brand new. 

te Very clear and concise~instructions enable 
even the inexperienced amateur to construct 
with 100% success. 

x Supplied complete with valves, output trans- 
former (3 ohms only), screened Jead, wire, 
nuts, bolts, solder, etc. 

(No extras to buy). PRICE 79/6. P. & P. 5/-. 

Comprehensive circuit diagram, practical layout 

and parts list 2/6 (free with kit). 


—— 
HARVERSON’S F.M. TUNER Mk. |! 

@ F.M. tuning = 

head by fam- - = 

ous maker. 

@ Guaranteed 


phate: non-drift. @ 
ene Permeability 
‘ Pp tuning. @ Fre- 
aren quency cover- 
° z age. 88-100 
re Mc/s. @ OASI 
@ balanced diode output 
ea @ Two |.F. stages and 


discriminator. @ Attractive maroon and gold 
dial (7 x 3in. glass). @Self powered, using a 
good quality mains transformer and valve rectifier. 
@ Valves used ECC85, two EF80s, and EZ80 
(rectifier). @ Fully drilled chassis. @ Size of 
completed tuner 8 x 6 x 54in. @ All parts sold 
separately. Set of parts if purchased at one time 
£5/19/6, plus 8/6 P.P. and ins. Circuit diagram and 
instructions 1/6 post free. Mark FI Version as 
above but complete with magic eye. front panel 
and brackets, £6/12/6. P. & P. 8/6. 

Mark Ill Version as Mark | but with output stage 
(ECL82) and tone control. £7/?/-. P. & P. 8/6. 
Handsome Metal Cabinets. Choice of Grey, 
Black or Green. To fit Mark I, 25/-. P.&P. 2/6. 
To fit Mark Il, 17/6. P. & P. 2/6. 


British components. @ Built 
on printed circuit panel, size 6 x 3in. @ Gener- 
ous size Driver and Output Transformers. 
@ Output transformer tapped for 3 ohm and [5 


Mullard OC81D and matched pair of OC81 o/p). 
@ 9 volt operation. @ Everything supplied, 
wire, battery clips, solder, etc. @ Comprehen- 
sive easy to follow instructions and circuit 
diagram 1/6 (Free with Kit). All parts sold 
separately. SPECIAL PRICE 45/-. P. & P. 2/6. 
Also ready built and tested, 52/6. P. & P. 2/6. A 
pair of TAls are ideal for stereo. 


OT 
SPECIAL PURCHASE! TURRET TUNERS 
by. famous maker 
Brand new and unused. Complete with PCC84 
and PCF80 valves, 34-38 Mc/s. I.F. Biscuits for 
Channels ! ta S and 8 and 9% Circuit diagram 

supplied. ONLY 25/- each. P. & P. 2/6. 


F. M. TUNER HEAD 
Tuning range 88-100 Mc/s 
10.7 Mc/s I.F. 

A permeability tuned tuner 
head by a famous maker 


10W W—169 FOR FURTHER DETAILS. 
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Z. & I. RERO SERVICES LTD. 
Head Office: 44a, Westbourne Grove, London, W.2 


Cables: ZAERO, LONDON 


A.R.B. Approved for inspection and release of electronic valves, tubes, klystrons, etc. ©. - 
RETAIL BRANCH (personal callers only): 85 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403 
Please send all enquiries, correspondence and Mail orders to Head Office 


Tel.: PARK 5641 /2/3 


KLYSTRON POWER SUPPLY UNITS 
Type 698 


Fally regulated and stabilized rack mounted (19in.) 
mains; operated power 
facilities: 

Cathode volts—1.0 kV. to —2.4 kV. 

Grid volts 0 to —200 v. 

Retiector volts 0. to —500 v. 

Cathode current 18 mA. max. 

H.T. supplies 4.0 v. to 1.4.4 
INTERNAL GRID OR REF LECTOR MODULATION: 
Square wave: 2-4 ke/s., 70 v. peak-to-peak, 
Sawtevlb 150-600 c/s; 0 to 30 v. peak. 
PRICE, fully overhauled and guaranteed, £65. 

Packing and carriage £2. 


MARCONI UNIVERSAL BRIDGE TF868B 


Test frequency 1 ke/s. and 10 ke/s. +2)%. Ranges: 
1H. to 100H. in 7 decades, +1% at J ke/s., +3% at 
10 ke/s. L pF. to b00uP. in 7 "decades; aceuracy as above, 
Q—.1 to 100; 410% at T ke/s. Power factor, .001 to 1; 
-LQ to 100. MQ ind decades at D.C.5 +1%. Power supplies 
200-250 ve. AC. 


PRICK, in new condition ...... ee raeat £85 0 0 
MARCONI TF-801A SIGNAL 
GENERATORS 


Frequency range 10-300 Mc/s. en four overlapping bands 
enlibration accuracy +1%. Output 200 mV. may. into 
75). Calibrated step attenuator 0 to —100 dB in 1 dB 
steps. Lntcrual sinewave (up to 80%) and square wave 
(50-50) modulation at 400, 1,000 and 5,000 ¢/s. Provision 
for iuternal modulation. Power requirements 100-130 
and 200-250 v. A.C. Fully overhauled and guaranteed. 


PRICE £85 0 0 


MARCONI TFI44G ‘‘STANDARD ” 
SIGNAL GENERATORS 


Frequency range 85 Mc/s. to 25 Mc/s. Incremental 
frequency control. Calibration accuracy +1%. Output 
voltage continuously variable from luv. to lv. Internal 
modulation 400 c/s up to 75%. Output impedance 100 
and 62.5Q. Fully overhauled and guaranteed, complete 
with R.F. lead with Dummy Aerial and ore —e 
These Signal Generators can also be fitted with two extra 
coils to extend frequency range to 15 kc/sa—85 ke/s 
at an extra charge of £10. As the tuning dial does not 
cover these frequencies, calibration charts are supplied 
which should be read in conjunction with logging scale 
on the tuning dial. 
Packing and earriage £1/10/-. 


MARCONI TF338B VARIABLE 
ATTENUATOR 


Characteristic Impedance 6009. Internal/external 
termination. Bange 0 to 105 dB obtainable by means of 
slidewire attenuator 0-25 dB and 4 steps of 20 dB each. 
Frequency response 0 to 105 dB within .2dB. Maximum 
input 2 watts £20 0 0 


GENERAL RADIO LR.2 COMBINED 
HETERODYNE FREQUENCY METER 
AND CALIBRATOR EQUIPMENT 


Frequency range 160 ke.-60 
mec. and 0-5,500 c/s. In 
the latter range, the instru- 
nent will also work an audio 
oscillator with an output of 
3 v. into 600 ohms. Precis- 
ion 100 ke. erystal accurate 
to + Ll cycle drives a multi- 
vibrator providing check- 
points at 100, 20 and 10 ke. 


indicating the different 
frequency between the 
measured signal and the 
wavemeter setting. Power 
supplies 120 v. A.C. 
Price ....:.. £110 0 0 
Packing and Carr, £3. 


unit providing the following * 


Direct reading interpolator , 


WIRELESS WORLD 


VARIABLE AUTO-TRANSFORMERS 
Type B-2 
Enput 230 v. AC., 50-60 c/s. Output adjustable from 


0 to 260 v. at a maximum current of 2.5 amps. Seale 
graduated in volts. Dimensions: 5$in. dia. x 43in, high. 
Fixing: Three .2in. dia. holes on a pitch cirele of Szin. 
dia.) PRICE, brand new... . 06... ees 519 6 
Packing’ and carriage 11/6. 
EVERSHED 250 V. ‘‘ WEE’? MEGGERS 
Perfect condition. Complete with case £1410 0O 


THOMSON VARLEY POTENTIAL 
DIVIDERS 
fron-inductive 4-decade potential divider with total 
resistance of, 70,000Q. Maximum input voltage 300 V. 
Built-in galvanometer luA F.S.D. £45. 


METERS 


PHILIPS FIRST-CLASS MIRROR SCALE 
| mA. D.C. MC METERS 


Square flange 4.6in. x 4.6in. 
flush mounted. Scale length 
4in. Body 3.8in. dia. x 
13in. deep. Calibrated 0 to 
IamA: PRICES a3 Neree 65/- 
Other calibration supplied at 
an extra charge. 


MINIATURE METERS 


GENERAL BLECTRIC 1tine 
Round flush clip mounted 
Moving Coil Meters: 

1 mA. D.C Eke 5 ase BO 
2b sm A Dire. ssa tes 25 /- 
75, 100, 150 mA. D.C... 20/- 


“ INTERNATIONAL” SUBMINIA- 
TURE “ PENNY SIZE” METERS 


lin. Round Flush ring nut mounted. 
500A. F.8.D., Calibrated 0 to ImA. 
22/6. 


RADIO FREQUENCY THERMO- 
COUPLE METERS 


200 mA. 2in. Round, plug-in......... 
350 mA. 2in. Round, plug-in........ 
1 amp. 2}in. Round, projecting. . 
2.5 amps. 2in. Round, panel mt 


.2.5 amps. 2in. Square, flange....... 


3 amps. 2in. Round, panel mtd... 
3 amps, 2in. Square, flange 


4 amps. 2in, Round, flange .............e00+-- 20/- 
10 amps. 2}in. Round, flange.............. wan SOG 
15 amps. 2sin. Round, flange......... Pale secant 29/6 


oe 


TANGENTIAL BLOWERS 
230 v. A.C, motor driving 2}in. dia. x 7in. long. Centri- 
fugal blower. Outlet size l}in. x Tin. Suitable for 
cooling and ventilating interiors of electrical equipment 
or for blowing hot air when used in conjunction for 
ordinary fire elements. Two bolt mounting. Brand new. 
85/-. P.P. 7/6. 


AERIALS 
*‘ Electron ° Outdoor Aerial 


3 strong tubular light alloy sections 3ft. long each on 
an insulated aerial base fitted with wall. mounting 
bracket. Complete with down lead. PRICE, brand 
new, E5/-. P.P. 5/-. 

Aerials for Wireless Set No. 31 
2-section collapsible Aerial with flexible mounting, 
33in. long extended ........... 
8-section collapsible Aerial, lott. Bin. : extended, 
folds down to 17in. ara 


VACUUM (GLASS ENVELOPE) DELAY 
RELAY. Type 6-030 
OCTM Base 6 v. heater supplies, nominal delay 30 sec., 
5 amps. capacity ‘* Make” contact, 9/- ea. 
x 
PLESSEY ELECTROLYTIC MOTOR 
START CAPACITORS 
275/334uF. 150 v. A.C. 2/- each. 

OE RS EE ER ERIN EES RRL 
LARGE CAPACITY ELECTROLYTICS 
8,000uF. 50 v. 6/-; 20,000uF. 25 v. 8/-; 25,000uF. 25 v. 

8/-; 39,000uF. 10 v. 10/-. 
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~ an electronic beam switching circuit. It had been designed 


-A.O,/D.C, amplifiers, calibrated in steps from .I mY. to 


_R.B.M. 55528, 1300, ai, 24 Ve wevcscnccccceeve, G6 


JuLy, 1964 


R.P.M. INDICATOR KIT 
Radio-Altimeter Indicators with moving coil movement 
of 5 wA. B.S.D. easily convertible to aceurate engine 


KR.P.M, indigators. Supplied complete with te te- 
ruicved for conversion, and detailed instructions. Suitable- 
for 4-cylinders engines with 12, ve ‘electrical installation. 


45/-.  P.P. df=: 


POST OFFICE TYPE ELECTRO- 
MAGNETIC COUNTERS 


4-digit non-cancelling type Standard, 12. x 14 x> ao 
din., 2,300Q° coil, secondhand. ........2.s.2e: . Bfee 

Miniature 1 x 1 x 3bin., available in 3000 and. 
2,300 coils. Secondhand 

Miniature 1 x 1 x apie 412 coil; “6V opera-~ 
GLORY NOW* cers aicatiein 


BRAND NEW VALVE aS ST 2: 
| E 7555/2 


Measuring range 0.1 to 15,000 D.C. or peak A.C, in 
seven ranges from .5 v. to 15,000 F.S,D. 
A.C. frequeney response: 
Probe input: .5 to 50 v. F.8.D.—40 c/s. to 1000 mc/s. 
Panel input: .5 to 500. F.8.D.—40 e/s. to 5 me/s.- 
1500 v. to 15,000 v. F.S.D.—40 to 60 c/s. 
Power supplies: 110 to 120 v. and 200 to 245 A.C. 
Accurately calibrated large Mirror Scale Meter. 
Dimensions: 9§ x 12% x 83in. Weight 20lbs. 
PRICE, brand. new, complete with probe and instruction 
manual £17. P. & P. 15/-. 


MULLARD LOW FREQUENCY | 
DOUBLE BEAM D.C. OSCILLOSCOPE 
TYPE { 

This double beam oscilloscope uses single beam tube. ae 
to cater for requirements of servo control, vibration 
analysis and medical applications. Short persistence 
tube with long yellow after glow. Time base from .2 
millisec to 10 sec. * X”* trace expansion. Two separate 


1000 v. Mains operation. 


BRAND NEW, with manual £60. Packing aud carriage - 


£1/10/-. 


EX-AIR MINISTRY DIMMER SWITCHES 
103 ohms 24 volts 6/- per dozen. P.P. 1/-. 


ACOS MIC 60 
CRYSTAL MICROPHONE _- 
Lightweight plastic body, supplied complete with 
microphone cable. No stand or supports available. 


Plug 3/6 caches. 5 i hese usc ee wie plaragp et eae heen a aS EROR RG 
12in. LOUDSPEAKERS e 

High flux magnets, 3Q speech coil, 12in. cone 
with small central tweeter cone...../......~ « 39/6 


BRAND NEW POST OFFICE eects 


TYPE 3000 
2000.0); DB. Zook cSie cn oo sora eae ne ae ET 
20009, 4CO 12/6 
6,500 07. IM =) ass. e code ee ek none Se teeee ae eI 


8,800Q,2M + 1B.. 


ee ae a as 


POST OFFICE RELAYS, TYPE 3000 


Reclaimed from equipment. 
100+100+3000, IM+1 C.0.....cccccccecccers Ble 


2000,10.0. + 1M before B.....ccccccceseecsss G/6 
2000 + 4000 (Ni), 1M + 1B.... 6/6 
1,0000, 2M + 4M before B..... ae ahs 


2,0009, 1B 
65,0000, 1B 


OPEN TYPE MINIATURE RELAYS 


*8,.T.C. 2500, 1M, Beary GUbY cc is ees eWalcawies «Bis 
*S.T.C. 700Q 2 C.0., ge occcases Ol 
*Allied Control “A102817, 750, 1M; BD} Vecovceces L/G 
R.B.M. 55251 2700, 1M, 1 cocecse OG 


Veceecceses 


R.B.M. 55530, 1300, 8M + 10.0,, 24 v.....000. 6/6 
*Reclaimed from equipment. The remaining relays 
are brand new. 


ES RIS 2 ES EE 


BRAND NEW SEALED RELAYS 


Advance G8755-1Y, 65+5,0000, 1M, 15 v....... 
Advance F8949-IY, 2x 16,0000, 3B, 24 v.....+. 
Advance C8940-1, 2500, 5B, 12.5 V.....ccesecee 
R.B.M., 22240-4, 2000, 6M, 12. V.....0.-.cccees 
Elect. Spec. T-162F1, 10,0000, 1 C.0., 48 v..... 
Advance E8904-1, 3000 2 C.0. 12 v......ceceeee 
Potter Brumfield MH1769, 3600,26.0., 24¥... 6 


venceeae 8/6, 


Juiy, 1964 


TRANSISTORS 

MULLARD ; 

oc .. 8/- (0070 .... Ble | OC78B .. Be 

OC23 9/6 | OC71 .... H/-| OC78D..... F- 

0635 . 15/- | OC72 .... 8/- | OC139 .... 12/- 

OC44 « 6/-| OC75 .... 6/-| OC170.... B/- 

0C45 6/- | OC76 6/- | 00204 .... 10/6 

Set of matched pair 0c81 eat one OC81D vytees 12/6 

G.E.C. ve 
GET115 Audio Transistors, 400/800mW. ...... Qs 
GET573 heavy current switching 2Q/- each. 

BMatoned BAR ys cc icarc eo ce tiele vee nanine RR clot 35/- 

RCA. 

_ 9N410 (L.F.—similar to O45) “.........0000. Ble 
2N412 (Mixer similar to OC44) .............. B/- 
Set of two 2N410 and one 2N412 ............ 8/- 

MICRO-ALLOY | 
‘MAT101, up to 60 me/s.-8/6; MAT121, up to 

120 me/s. MeeEIete aI EMT IS onlin o ecsicve UeTaios\ his ove 8/6 

TEXAS N-P-N 


General purpose. 28002 10/-; 28004 10/- 

i re dissipation 150 mW. Cut-off frequency 
me/8. 

aa aa for computer application 2N1304. 
200 mA. D.C. max, ‘Cut-off frequency 5 micie: 

_B.T.H. . 

JTX4B as used in the Wwiw transistorised 
ignition system 


6/- 


_ MINIATURE SILICON JUNCTION 
POWER RECTIFIERS 
LUCAS DD0658 jsub-miniature wire ended, 800 


p.i.v., 500 mA. 12/6 es. 


Zz. & I. 


WIRELESS WoRLD 


MULLARD PHOTO-DEVICES 


ORP12 Cadmium sulphide photocell, 200 milliwatts 12/6 
ORP 60 Cadmiunr sulphide photocell, 70 mW..... 12/6 
OCP71 p-n-p phototransistor, 50 mW. .......6 24/- 
CATHODE RAY TUBES 
34PI + 22/6 ; 408A » 60/- ; VOR138 ;- = 
3EP7 AD les|- SOF a Gros 35/- vouctee on. 
35P7 100/=| 913 ...... 50/- repae be 
5CPL **30/. | 09D * Ro/- | VORIS9A.. 25/- 
5FP7 “12/6 | O97 80/- | VCR517B.. 40/- 
5SP7 -100/- | ACR13 80/- | VCR517C .. 40/+ 
SUP? .... 60/- | DG7-6.... 55/- | VOR522 .. 45/- 
7BP7 .... 15/- | DG18-2.. 6O/- | CV966.... 40/- 
88D . 40/- | MF31/55 ..250/- | CV1547 .. 100/- 
BOTgran sats 60/- | NCR97.... 40/- | CV2206° .. 60/- 


VITREOUS ENAMEL WIREWOUND RESISTORS 
Most: preferred values available in 6, 10 and 15 watts. 


When not ip stock, nearest value of same or next 
higher rating supplied, 192/- per doz post paid. 


MAGNETRONS : 
2527 £3 | 452A .... £25 | M521 .... £35 
2581. cc £5 | 5326 .... £85 | Mool .... 
254 £10 | 725A . $3 | JP9-7A zig/t0 
“$5 JP9-7D £15 
£5 JPT9-60 .. $40 
JP9-80 .. £25 
JP9-250 .. £25 
JP9-15 £18/10 
K338 
£35! GV1866 .. £15 
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ZENNER DIODES 


2.25 watte, + .3 v. tolerance: 
VR425 (4.25 v.); VR475 (4.75 v.); VR525 (5.25 v.); 


VR575 (BeTBivi ronal atk rsina daiseesioui.s na sinee se 6/6 
2.25 watts + .6 v. tolerance: 

VR625 (6.25 v.); VR7B (7.0 v.); VROB (9.0 y. s allat 6/6 
VETOBAO:0 vi), Wuisieinnlscieicas nos 56% cicezti ws 2J- 
SIGNAL DIODES 
OA8I Q/- , IN70 4/- | CV253 .... 12/6 
OA86 3/6 | IN72 Gfe-| CV442. . 42 “1/8 
TN21 4/- | IN81 Q/- | CV448'.... -Q/- 
IN23 4/- | CG10E 1/6 | CV2154 35/- 
1IN23B 4/6 | CS3A 12/6 | CV2155 35/- 
IN28C . g/- | CK708 4/- | CV2226 30/- 
IN25 gj- | CV101 5/- | CV2258 30/- 
IN2 CV102 5/- | CV2355 00/- 

28 20/- | Gv103 5/- | SX642 3/6 
IN3S4A 4/-| CVlll 8/- | SX643 3/6 
IN38A 4/- | CV112 8/- | SX781 . 4/6 


Gold bonded switching diodes HG5008 for mt 
[= 


application 


2°g5 ) K302..... £15 
- £50 | K30s £12/10 
: £25 K312_.... £10 
. £75 | Ks29 £20 
: "85 | K98a- ....: £10 
1. 85} saL39 .. $200 
. a SAL89 .«. £200 


V2s5A/1K £10 


O.W. Packaged etrons JPT9-01. Micrometer V24sA/1K & 
MULEARD stud mounted, BYZ10, 800 ea sa £5 | 10 
sie RPI CO) ene es Fea REN soc oes be PLY 6 gat eee vce 000 saris. Cosrus tL wates 206 | VA220B .. £85 
OA2 4/6 | 523 6- 6F33  5/- | 12AH8 L1/-| 35W4 = 5/- | 5514 50/ AG/P4 4/6 | EABC806/- | EL41 9/3{| KT61 12/6) PYS80 4/9} U4020 5/- 
OAS L1/- |) 524 Q/-'| 6G6G.. 2/6 | 12ZAT6. 4/- | 3523  1O/- | 5517 6/- | ACT22 BAC9 3/-| EL42 J/-| KT63 6/-| PY81 .5/6 | UABC80 5/- 
0B2 6/- | 5Z4GT §8/- | 6H6 1/6 | 12AT7 B/- | 35Z4Q  B/- | 5654 8/- 940/- | EAF42 8/6| EL50 6/-| KT66 15/-| PY¥82 5/-| UAR42 8/- 
OB3 6/- | 6A6 6/- ree 8/- Sear his 35Z5GT 6/- mas Fle ‘anaoncrhs EBC33 6/- a 8/6 ee nae ee Si ae G6 
0c3 6A7 J- | 616' - f- | 42 ~ | 567 B BBC41 6 EL83 |= ~ 5 a 
OD3 sh 6A8 ie 636 | a6 12AU6 5/6 | 50B5 Bi 5686 a0 es 460). EBCS81 gg a 5/- a ae Sale 3/6 MS a6 
OZA - | 6A8G - = | 12407 = | 50C5 - | 5687 = - | EBC9O 4/-| ELS85 ° 762 "J/= jBFS e 
A3 3: 6AB4 oe 6I7GT H6 12AV6 ai 50CD6G ; 5691 oe | A ARPIO oe EBOOL 6). EL86 He L63 6/- | PX4 45/- | UBL21 11/- 
1A5GT 4/6 | GAB7*s 4/-| 6K7 5/- | 12AV7- 8/- 5/- | 5696 6/- | ATP7  6/- | EBF80 6/6| EL90 G6/-| ME91 9/6 | PX25 10/-| UCCS4 8/- 
1A7GT /-| GAC7. -3/-| 6K7G  Q/- | 12AX7 6/=| SOL6GT G/-| 5702 15/- | AW6 5/-| EBFS3 -7/-| EL82l 6/- | ME140340/- | PZ30 10/- | UCC85 G/- 
1AD4 9/=| 6GAF4 j}/- | 6K8 8/--| 12AY7 10/- | 53KU = 9/-| 5718 97/6 | AZ1 5/6| EBF89 6/-| EL822 §8/-| MH4 ~ 5/-| QF40° 60Q/- | UCFS0 9/6 
1B3GT 3/-| 6AGS. Qj-| 6K8G_ 4j- | 12B Q/- | 57 G/- | 5725 10/- | AZ31 8/- | EBLI 15/-| EM31. 5/- | MHLD6 QP25.  5/- | UCH21 §B/- 
1B24 g@/-| GAG7 5/-| 6K8GT §8/-| 12BABp 4/-| 75 5/6 | 5726 9/- | AZ4. 6/-| BCS2 4/6| EM34 9/6-| 11/--| QV02-6 | UCH42 4- 
‘TB244 GO/- | GAHG. 11/- | 6L6 Q/- | 12BB6 4/6 | 76 H/- |} 5727 10/- | B65 4/6 | EC80 ~ g/-| EM80 6/6| MU14  4/- 45/- | UCHS1 7/- 
105G «5 /-,| GAKS>, 5/- | 6LEG 6 /- | 12BH7 6/- | 77 5/- | 5749 Q/- } BE63 “1Q/- | EC88 42/-} EM8l 7/@|:N78 15/-} QQV08-10 -| UCELS2 7/6 
“ICSGT ~ F/- | SAKOW- 8/-.| 6L7 5/- | 12B¥7 10/- | 80 6/- | 5750 19/- | BS4A 30/-| EC90 2/6! EMS4 8/-| NRS8 12/6 35/- | UCL83 §$/- 
LDSGP Q/-| GAKG . 7/-| 6L18 8/-| 12E% QO/-| 83 8/- | 5751 1/- | BS64 40/-} EC91 5/- |} M85 j~| NSP1 25/- )V03- UPF41 7/6 
IGSGT 9/-| GALS 3/-| 6N7 6/- | 12H6  8/-| 83V 9/6 | 5763 10/- | BT19 30/-| EC92 6/- | EM87 $§/6| NSP2 2Q/- 20A 85/2} UF2 F/- 
HIGT Y/-| 6AMS . 2/6) 6Q7G  G/- | 12J5GT B/-| 8542 8/6 | 5787 10/- | BT35 30/- | ECC40 Q/- | EN31 10/-| P41 8/- | QQV06-40 | USO 6/6 
1L4 Q/-| GAMG 4/-| 6R7 6/- | 1257GT 7/6 | 9OAV 15/-| 5814 g/- | BT45 200/- | ECC81 3/-| EN32 10/- | PABCSO 7/- 70/- | UF8 6/6 
INSGT /-| GANS 15/-| 6867. 5/-| 12K7GT %/-| 90CG QO/-| 5840 10/- | BT79 30/-| BCC82 5/-| EN91 G/-| PC86 12/- | Q370-20 UF86 B= 
IRS 5/- | 64Q5 6/- | 6SH7 — B/-| 12K8 -10/- | 90CV 17/6} 5842 G5/- | BT83 60/- | BCC33 G/- | EN92 6/- | PC88 -12/- 5/6} UF389 = 6/- 
134 4/6 | 6AQ6 = g/- |. 6837 Bi 12Q%G 4/-| 95Al 5/6 | 5963 JO/- | CIB 22/6| ECC84 6/6}. EN93 15/-| PC97T 8/6] QS83/3 8/6) UL4i 7/6 
185. 4/6| GARG 6/-| 6SK7 4/6 | 12Q7GT 5/- | 150B2 12/- | 5965 5/e | C1 5/- | BEC85 6/6 | EY51 — P/- | PCO84 5/6 | QS12007Q/-! ULS4 — G/- 
174. S/-| GAS6  5/-| 6SL7GT 4/g | 125A7 7/- | 150B3 “§/-| 5998 15/- | C3JA 8O/-| HCC88 Q/-| EY70 12/6| PCC85 7/- | QV05-12 | UMSO F/- 
104 5/- | 6AS7G 22/6 | BSN7GT 4/6 | 128C7 3/6 | 220TH 5/-| 6005 3/6 | CO3D 3/-| BHCC91 8/6 | EY81 4/- | PCC8&8 10/- 10/--| UUs le 
1U5 5/-| GAT6 - 4j-| 6SR7 ~ §/- | 128F5GT 295DU 16/- | 6057. 10/- | CL33 9g/-| ECF80 7/6| EY83 8/6| PCC89 10/- | QV04-7 | UU6 11/6 
1v 5/- | 6AUS. 5 /- | 6887 8/- 10/- | 801A 15/- | 6058 g/- | CY31 6/6| ECF82 '7/-| BYS4 7/6 | PCC189 O/- | UU7 /6 
1X24 F/-| GAVE  5/- | 68U7GT 128G7 | 3/- | 416B 240/- | 6059 418/- | DA380 QO/-| ECF86 11/-| EY86 5/6! 10/- | QV06-20 UU10 —g/- 
1X2B G/- | 6B7 5/- 10/- | 128H7 $/-| 705A 15/-:| 6060 6/- | DA41 30/- | ECH21-9/-| EY91 3/-| PCF80 5/6 3/6 | UX21  8/- 
243 5/--| 6B8 5/- | 6T8 6/- | 12837 5/- | 7154 30/- | 6063 7/- | DA60 §80/-| ECH3510/-| EZ410 5/6 | PCF82 6/6} Ri g/-| UY41 5/6 
2026 8/-| 6B8SG. Q/-| 6U4GT 123K7 5/-| 715B 60/- |} 6064 8/- | DAC32 §/-| ECH42 F/-} EZ41 6/6} PCF&4 10/-| R10 15/-; UYS5 4/6 
2C39A BO/-| 6BA6 4/9 12SL7GT 715C ='7O/- | 6067 10/- | DAF91 4/6| ECHS1 6/-| EZ80 5/6| POFS86 8/-| R17 S/- | V885~ — F- 

2040 9O/-| 6BES 5/-| 6U7G 10/- "/6| 717A  4J/- | 6072 ~15/- | DAF92 6/-] ECH83 7/6] EZ81 4/6 | PCF80110/- | R13 9/6 | VGY128 
2042 «-Q5/-| GBEG  6/- | 6V6 g/- | 128N7GT 721B 25/-| 6073 7/6 | DAF96 5/6| ECL80 6/- | EZS0 aie PCF802 R19 g/- | -_ 10/- 
2C43.- GO/- | 6BHG - 7f/-| 6V6G 4/- 9/6 | 724B 15/-| 6080 25/- | DET23 60/- | ECL82 6/6 | FVD7 15) -| RLIS 12/6) V1507  5/- 
2046. 80/- | 6BI6 -8/-| 6V6GT 5/6} 128Q7 10/-| 801A — G/- | 6094 7O/- | DET24 70/- | ECLS83 g/- | FW4/ 5009/- PCFS806 $11) — 8/-| VP13C 5/- 
2050 30/- | 6BJZ7  F/-| 6X4 4/- | 128R7  5/- | 803 80/- | 6098 19/- | DF33 8/-}| EBCL86 §/-| GiH_ 25/- 13/- | S180 12/6; VP23 3/6 
2052 12/-| 6BNG6 Yr | 6X5G_ 4/6} 128Y7 ° G/- | 804 70/- | 6101 %/e | DF66 6/-| BF6 Z/-'| G246) 15/-| POLS1” 9/-'}/S130P, 15/- | VES By) 
20W4 14/-| GBK4 Q0/-| 6X5GT 5/6] 12¥4 2/6 | 805 . 3O/-| 6110 2Q0/- | DF91 B/-| EF22  7/- | G150/2D | PCL82 6/6 | SP2 3/6 | VP210 5/- 
2D21 6/- | 6BK7A §/-| 6Y6G 6/-| 13D3_—_6/- | 807 Q/- | 6180 30/- | DF92 2/6) EF36 4/6 - | PCL83 §/-| SP41 4/- | VR21 8/6 
9822 Q5/-| 6BQ7A 7/-| 624 5/- | 19AQ5_ B/- | 811 80/- | 6135 10/- | DF96 5/6| BF55 8g/-| GC10/BS POL84 =| SP61 4j-| VR53  6/- 
2624 40/- | 6BR7 11/6 | 7B7 8/- | 19BG66 8/- | 813 67/6] 61386. 9/- | DH63 6/-| EF37A 4/- R5/- | PCL85 7/6 | STV230/ | VR56  3/- 
2h26 . 30/- | 6BR 5i- | 705  10/- | 19H4  GO/- | 814 Q0/- | 6146 27/6 | DK32 §8/-| BF39 5/- | GDSGWS PCL86 9/- SOA 9O/-} VR65 4/- 
2X2 2/6 |, 6BS87 16/- | 706 6/- | 20F2 15/- | 815 40/- | 6147 ~17/- | DK40 11/-| BF40 9/- 10/- | PEN4A 7/6 | TS 15/-| VR66  3/- 

QX24 F-| 6BBWE . P/-| 707 5/- | 20L1 19/-| 829B 50/-| 6186 10/- | DK91 5/-| EF41 6/9| GS16C 30/- | PEN45 6/6) TH41 10/- | VR75/30 
3A4 3/6 | 6BW7 9/- | 7F8 g/- | 20P1 14/-| 832 Q0/-|.6205 10/- | DK92 6/6! EF42 6/-| GS1S 15/-| PEN45DD DH233 © 7/= | — 4ii- 
BAS m/- | 6C4 2/6 | 7H7 8/- |.20P3 1Q/-| 8324 45/-| 6211 4/6 | DK96 6/6| EF50  2/- 1i/- | TH2521 7/- | VR78 — 3/- 
3B7 4/6 | 6C5GT 6/-| 7Q7 W- | 20P4 14/-| 860 10/- | 6350 8/- | DLS. 7/-| BF80 5/- PEN46 6/-| TP22 4/6| VR9I  Q/- 
3B24W 12/- | 6C6 4j-| 7Y4 %/=| 20P5 19/-| 866A 14/-| 6442 100/- | DL68 10/-| EFS83 /6 | PEN220A | TP25 4/-j — 3). 
3C45. - BQ/- | 6C8G =. %j/- | 7Z4 4/- | 24B1 40/-| 931A G60/- | 6463 %/- | DL69 12/6| EF85  6)- }, | j= | TP2620 7/6 | VRO9A 8/- 
BCX 10045 6CB6 - 5/- | .8D2 8/6 | 25A6G H/- | 954 5/- | 6621 10/- | DL91 5/-!| EFS6 5/61 PEN383 | TT11 . B/- | VR10! 12/6 
100/- | 8CDEG 17/- | 9BWS Z/-| 2Z5LEGT Bfe| 955 g/-| 6939 45/- | DL92 5/-| BESS 4/6.) __10/- | TT15 35/- | VR102 10/- 
3D6 4/- | 6CH6.  6/- | 9D7 Fl- | 25Z4G G/G + 956 9/-| 7044 10/- | DL93: 4/-| EF91 4f- | PENS84 7/- | TT2 30/- 
3B29 50/- | 6CL6 :10/-} 19C1  10/- | 2525 — /- | 957 5/- | 7586 22/@.:| DL94 5/6! BF92  Q/- | PEN453DD We 
3Q4 6/6 | 6CW4 14/-| 1002  12/-., 25 266T 8/6. | 958 4l- | 7395. 29/6 | DL95. 6/6) ERQ3 4/9 | _ 9/6 te 
20567 6/6 | 6CY5 10/-| 10Di 7/- | 27M1_ 60/- | 959 B/- | 8013A B0/- | DL96 G/- | EF94 ae: | PENDD) | a 
384 5/- | 6D3 9/6.| 10F1 14/- 28D7_6/- | 991 /-| 8020 2O/- | DLS10 9/-| EF95 _5/- | 23 | 4020 7/6" 5/- 
3V4 5/6; 6D4_ 15/-| 10F9_ 10/- | 29Cl 2Q/- | 1616 Zi-| 9002 “5/6 | DM70 5/-| HF96 2/6 HL23DD6/ =| PL36 — g/- | V¥U120 10/- 
B32 gBO0/- | 6D6 3/-| 10F18 9/-| 20C15 8/6 | 1629 9/-| 9003. B/- | DYSO  F/-| EFOS 1O/-| HE41 4/-| PL38 16/- 5/3 
4D] 4j- | 6DS4°.15/-| 10L1 7/6 | 30017 12/- | 162% 12/-| 9004 9/6 | DY86 J/-| EFI83 9/- | HLDDG/~; PL81 — Z/- f= 
4H27 g0/- | GEVS 12/-| 10P13 12/6} 30F5 8/= |. 1625 6/- | 9006 2/6 | E88CC 45/- | EFI84 7/-| HRZ  La/- | PL82 5/6: 5/- 
446 10/-| GF6G 5/-| 19P14 72/- | 30L17 18/-\| 1626 8/-|-Al714 15/- | B90CC @/- | EFP6O iN HVR2 7/-| PL8s  6/- 8/- 
ps1 FO/- | 6F6 g/- | 11D3 ~ F/- | 30P12 10/- | 1629 6/- | A1820 20/- | H92CC F- | RHO HVRYA §/- | PLS4. 6/6 15/- 
2RIGY Q/- | 6F7 4/9 | 11D5 _7/- | 30P19 14/--| 2050 12/6 | 42293 17/6 | H9IYH 12/-| BL32 i HY90 5/- | PL500 13/- 3 = 
2U4G 5/-| 6F13 6/6] 1162 Q0/-| 30PL14 2051 @/-< AC/THL H180CCLO/- | EL34 1O- | KT2 5/- | PM84 10/- 66 15/- 
5U4GB 6/-| 6F17 6/-| 11E3 20/- 12/6 | 4003C 7/6 14/- | H180F 15/- | BL36.. g/- | KYT8C Q5/-| PSG8 — 8/- 27000 5j- 
V4G 8). | 6F23 16} 1246 8/-| 35A5 L1/-| 4603D 9/6 | AC5/ B1810C10/- EL37 17/6| KT41 7/6 | PT15 10/- 99). 
Sy3aT 5j-! 2 | 12AH7 5/- | 3dL6GT 6/§ | 4687 17/- | PENDD 8/- | BA50 EL38 17/6\ KT44 —5j/- | PY33_10/- Ol- 


When ordering by mail, please add 2/6 in £ to cover handling and postage. MINIMUM CHARGE 1/6 
WE WISH TO BUY VALVES, KLYSTRONS, MAGNETRONS, etc. 


AERO SERVICES LTD. 


RETAIL BRANCH: 85 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403 
Please send all correspondence and Mail Orders to OUR NEW ADDRESS OF HEAD OFFICE AT: 
44a WESTBOURNE GROVE, LONDON, W.2. Tel.: PARK 5641/2/3 


(No personal callers are served at 44a Westbourne Grove except genuine trade orders.) 


Please offer us your surplus stock. 
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WHEATSTONE BRIDGE in a beautiful oak case centre zero 
galvanometer 2.5 mA., 4 stud switches, 0-10, 0-100 ohms, 0-inf., 
size 16 x 74 x 6in., 45/- each, 5/- post, 

DE-ICER, Controller Mk. 3. Contains 10 relays D.P. change- 


over heavy duty contacts, 1 relay 4P, C/O (235. ohms coil). Stud. 


switch 30 way relay operated, one five way ditto, D.C. timing motor 
with Chronometric governor 20-30 volts 12 RPM, geared to two 
30-way stud switches and two Ledex solenoids, 1 delay relay, etc., 
sealed in steel case, size 4 x 5 X 7in., £3 each, post 5)-. 


BC640 MODULATOR UNIT. 2 X811’s; mod. transformer and’ 


fil., trans. complete mod. unit fits 19in. rack 50 watts, £5/10/-. 
cart. £1: 


TRANSFORMERS (Isolation), 230 to 115 volts 300 va., £3 each, | 


5/- post. 230-115 volt auto. 750 watts £4, carr. 10/-. 110-230, 
275-0-275 at 125 ma., 6.3 at 4 amps. 22/6 each, post 5/-. 230 v. 
6.3 v., x 3 at 3 amps. 21/- each, post 4/-. 230 v., pri. 1850-0-1850 
at 500 ma., £5 each, carr. 15/6. 230 v., pri. 6.3 x 3 at 3 amps. 20/- 
each, post 4/-. Pri., 110/230 v. input 7.5 vy. at 4a., 2.5 v. at 5 a., 
7.5 v. at 8 a., 6.3 v. at 4amp., 25/- each, 5/- post. 230/115 v. auto. 
300 va. £2, post 6/6. : 

TCS MODULATION TRANSFORMER 20 w. Pri., 6,000 ohm. 
C.T. Sec., 6,000 chm. 25/- each, post 3/6. MICROPHONE 
TRANSFORMER Pri., 75 ohm. Sec., 125,000 ohm. 10/- each, 
post 2/6. OUTPUT TRANSFORMER. Pri., 7,500 ohm. Sec., 
500.ohm. C.T., 2.5 w. 12/6 each, post 3/-. 

POWER & SMOOTHING 
100-250 v., A.C. 
nput 24-v., D.C. at 3 amps. 
or 12 v. twice at 3 amps., 
ontinuous rating. switched 


* two large chokes and 0-1 
ma. meter scaled 0-50 volts. 
: £7/10/- (pr.), 15/- carr. 
GEARED MOTOR. 24 v. D.C., 1.4 r.p.m., reversible with two 
micro switches inside gear box, silent operation, £2 each, post 5/-. 
POWER SUPPLY unit for SENDER No. 36 110-240 v..A.C. input 
contains Speech amplifier. Modulator and External power supplies, 
3xFW4/500 rectifiers provide H.T. for R.F. unit Speech ampiifier 
6C5G, Modulator 2x6C5G and 2 x 807 output. Size 24 x 16 x 14 
inches: Housed in a fine oak casé with circuit. Wt. 110 lbs. As 
new. £6/12/6, carr. 30/-. 

CONVERTERS. Type 8 a., 24 v. D.C., 115 v. A.C. at 1.8 amps. 
400 cycles. 3-phase. £5 each, carr. 7/6. — 

CONDENSERS. 1 mfd., 20 kv., £6/12/6 each, post 12/6 each. 
0.25 mfd., 32,500 volts Wkg. £5 each, post 12/6 each. 150 mfd., 
290 volts A.C. £5 each, post 12/6. 50 mfd. 330 volts A.C. 40/-, 
post 4/-. 10 mfd., 1,000 v. 12/6, post 2/6. 8 mfd., 1,500 volts 17/6, 
post 2/-. 8 mfd., 1,200 volts 12/6 post 3/-. 8 mfd. 660 volts 8/6, 
post 2/6. 0.25 mfd. 2 kv. 4/-, post 1/6, Vacuum condenser 50 pf. 
32 kv. 30/-, post 1/6. 6 pf. 20 kv. 22/6, post 1/6. All the above: are 
new in cartons. 

MARCONI VALVE VOLTMETERS TE 428 B/1 Ranges: 0 to 1.5, 
5, 15,50 and 150 volts. Fitted with probe unit for RF measurements. 
230 v. mainsinput. Brand new. £12/10/- each. Carriage 10/-. 
POWEK SUPrLY UNIT PN-i2.b. Ex BC 640, 230 valts A.C. 
input, fits 19in. rack, 800 volts D.C. @ 350 ma., 395 volts 300 ma., 
4 <5U4G valves, 2 chokes 9 H., 300 ma., 2 x 10 mfd. oil filled caps, 
£6/10/- each, carr. £1. 

VARIABLE POWER UNIT (VARIAC) 0-230 volts 9 amps with 
se aes v. with on/off switch, mounted in 19in. rack £15/10/-. 
carr. 12/6. 

RELAY UNIT. G.P.O. 600 types 5 relays 150 ohm 1 set C/O., 
and 5 relays 400 ohm 2 M., I set C/O, in metal box 8 x6 x5 inches, 
i £2, post 5/-. 

AR88 SPARES. 14 valves, headphones and 3 pilot lamps, new 
original cartons, £3/10/- each, post 2/6. 

FACSIMILE KEYER UNIT KY 75 SRT. 115/230 volts, £25 ea. 
MODULATOR MD 168/UX (for the above keyer), £12/10/-. 
SMALL GEARED MOTOR, 24 volts D.C. 70 r.p.m., 19/6, p. 2/-. 
SIGNAL GENERATOR 1-196A. Freq. range 100-156 mc/s. 
Power requirements 115 v. A.C. or batteries. £3 each. Carr. 15/-. 
METERS. 0-300v. AC Flush Mounting 23in. dia. 17/6 each, 2/6 post. 
0-400v. AC Flush Mounting 24in. dia. 19/6 each, 2/6 post. 0-25 
| microamps. Centre zero 2zin. dia. proj. 25/= each, 2/6 post. 0-60 
} amps., centre zero 6in. scale, proj. m.c. 17/6 each, 5/- post. 0-150 
amps., centre zero 6in. scale, proj. m.c. (requires external shunt) 
17/6 each, 5/- post. 0-100 amps., 6in. scale, AC or DC 30/= each, 
| 6/6 post. 90/180v. AC/DC 4in. scale, £1 each, 5/- post. 

TUBES. 5CPla 30/- each, post 3/-. 3BP1 25/-, post 2/6. 814 
17/6, post 2/-. VT4C 17/6, post 2/-. CV1525, 25/-, post 2/-. 
VT158, 50/-, post 3/-. CV370, £3, post 4/-. 4J50, £10, 807s, 
pe each, oe 2/6. 5U4G 6/6, post 2/6. 5Z4, 8/6, post 2/6. CV128, 
25/-, post 3/-. 

SIGNAL GENERATORS. ‘TS-13AP freq. 9305-9445 mc/s., 
1 £25 each, carr. £1. 10 cM, BC1277 £20, carr. 25/-. RCA 710A 
370-560 mc/s. £30, carr. £1. TF 144G 85 Ke/s. to 25 me/s. £25, 
carr. 25/-. Test set UPM la and b comprising of Signal Generator, 
Wavemeter, Oscilloscope and Video amp., in one unit freq., 155/235 
mc/s. and 460-570 mc/s., 115 and 230 v. A.C., new £35 each, carr. 
£2. Type 304 freq. 7.5-330 mc/s. 115 v. A.C. £25 each, carr. £1. 
TS-12/AP Standing Wave Indicator Equipment £12/10/-, carr. 
15/-. TS-34 Portable Single Beam Oscilloscope 115 v. A.C. £15 
each, aa 15/-. TS-36/AP,,Power Meter with accessories, £5 
post 10/-. 


List available 6d. S.A.E. for all engutries. 


W. MILLS 


3-B TRULOCK ROAD, TOTTENHAM, N.1I7 
Phone: Tottenham 9213 & 9330: 
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Wilkinson s i 


RELAYS 


P.O. TYPE 3000 AND 600 


Built to your own specification 

Keen Prices R 
Quick Delivery . 

Contacts up to 8 changeover 


MINIATURE SEALED RELAYS _ SEND FOR LIST 
RELAYS MAGNETIC SOLENOID OPERATED 


24 volts D.C. 4 make and 4 break 10 amp. contacts. 5C/3944. Brand new, © 
complete with dust cover, 12/6 each, post 2/-. : 


EVERSHED & VIGNOLES WEE MEGGERS 500 volt SERIES 3 
_ BRAND NEW in leather carrying case £19-10-0d. 


KEY SWITCHES (3. position). 

P.O. 212. 2 Changeover each 

side, 6/6. 

P.O. 198. 4 Changeover each 
' side, 13/6. F : 

Other types available, 

nS Knobs, 6d. Plates, t/-. 

FREQUENCY METERS. 45-55 cycles per second, 230 volt, 6in. dia. Flush 
Round. Brand new in maker’s box. £10/10/-, post 5/-. 


eee ¢ HP. MOTOR 


230/240 v. A.C. 1,440 R.P.M. in? hp. e=—¥ 
frame, Sleeve bearings. Resilient mount- ~~ 
ing making this motor extremely silent. 

A special thermal device is fitted 
giving complete protection against 


over-heating or burnout. 
97/6 


Brand new. 

1 h.p. standard foot mounting. 

Ball bearings. 107/6, carriage 6/6. Cge. 6/6 

LEDEX SOLENOID-DRIVEN WAFER SWITCHES. Operating from 24 v- 
with standard size wafers. Available in 4-bank, 14-bank, 24-bank, all 
1 pole; 11-way, from 90/-. _ 


Microammeters, Milliammeters, Voltmeters 

BEST MAKES >% DELIVERY OFF THE SHELF ~ SEND FOR LISTS 
3 21in. Moving Coil Flush Round 

0/1 amp.; 0/5 amp.; 0/10 amp.; 0-20 volts; 0/40 volts; 
all at 35/- each. 0/30 amps. 42/6. 
2in. Moving Coil Flush Round a : 
0/1 Milliamp; 0/5 Milliamp;_ 0/10 Milliamp; 0/20 
volts; 0/30 volts; 0/40 volts; 0/5 amp. all at 27/6 each. 
2in. Moving Coil Flush Square 
0/1 Milliamp at 37/6. Postage on all meters 2/-. 
GATHODE RAY TUBE. 139 A. 2tin., 25/-. Post 2/-. 


TERMINAL BLOCKS. 2-way 5C/431 or 38-way 5C/432, 
6/- per doz., 50 for 22/6, 1,000 for £16/10/-. 


RAGKS—POST OFFICE STANDARD. 6ft. high with 
U-channel sides drilled for 19in. panels, heavy angle 
base. 


IMHOF MAINS BLOWERS. For cooling 19in. rack. 
mounted equipment, with glassfibre filter and directional duct, 215. Blower 
only £12/10/-. P : 

SILICON RECTIFIERS. 800 P.I.V. Suitable for replacements up to 500 
Milliamps. 7/6 each. ; 
SILICON RECTIFIERS. 200 P.I.V. Up to 70 volts R.M.S, 6 amps. 12/6 each. 
SILIGON RECTIFIERS. 100 vt. 200 Milliamps. Many uses—operating 
D.C. Relays, building computers. Tested, 2/6 each; 100 for £10. 

SILIGON RECTIFIERS. 600 P.I.V. 700 Milliamps. S.T.C. RS27AF, 
Specially selected for precision work. 15/- each. 

TRANSISTORS. OC44 8/-; OC45 8/-; 2S002 15/-; OC71 6/6; OC200 15/-5 
V30-30P 10/6. 
SLYDLOK FUSES. 15 amp. with rewirable cartridge fuse. Latest type) 
G15 M.M. Complete with studs, nuts and washers. 3/6 each, post 9d. Also 
available 100 amp., type M.M. G.99, 14/6, post 1/3. : 


RESISTORS EX STOCK IN QUANTITY. WIRE WOUND, HIGH- ; 
STABILITY CARBON, ETC., BEST MAKES AT LOWEST PRICES. 
ALSO POTENTIOMETERS AND CONDENSERS AVAILABLE. 


ONE HOLE FIXING SWITCHES 
12/- per dozen 75/- per 100 


SINGLE-POLE Double Throw, 3 amp. 250 A.C. 
Can be used as ON/OFF or CHANGE-OVER SWITCH. 


B 


L. WILKINSON (CROYDON) LTD.| 
LONGLEY HOUSE LONGLEY RD. CROYDON SURREY 


Phone: THO 0236 Grams: WILCO CROYDONIE 
360/171 
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_ Rate 9/- for 2 lines or less and 4/6 for every additional 
line or part thereof, average lines 6 words. Box Numbers 
2 words plus 1/-. (Address replies: Box 0000 o/o.““Wireless 
World,” Dorset House, Stamford St., London, S:E.1.) Trade 


discount details available on application. Press Day August 


1964 issue, Friday July, 17h, No responsibility accepted 
for errors. 


SITUATIONS VACANT 


j J ABORATORY Engineer. 


i DFDEWEORST & PARTNER LIMITED require 
3 _ the services of a Laboratory Engineer for 
their Laboratory at Amersham. We specialise 
-_in light and medium electrical engineering and 
~ applicants should have O.N.C. or equivalent, a 
good knowledge of transistor circuitry, an 
interest in electromechanical devices, and an 
enquiring mind, etc.; permanent and pensional 
position; excellent working conditions; canteen 
facilities; applications in writing, giving details 
of age, experience, qualifications and approxi- 
mate salary expected, should be addressed to:— 
ERSONNEL Manager, Dewhurst & Partner 
Limited, Raans Road, Amersham, Buc 369 


Rave & Television Testers. 
FOR City Factory; good rates up to 7/6 per 
hour; five-day week. 

APPLY to Personnel Manager:— 

ALBA (RADIO & TELEVISION), Ltd.. Taber- 
nacle St.. London, E.C.2. (0012 


EWLETT-PACKARD, Ltd. 


TEST Engineers with ambition and sense of 
vocation required tor responsible posts in a 
expanding organisation. Starting 
£1,000 per annum with unique 
benefit schemes including profit-sharing and 
share purchase plan. Excellent opportunities 
for promotion for ~well qualified enthusiastic 
engineers. Holiday arrangements honoured. 
ALL interview expenses paid. Write, in con- 
fidence, to the Personnel Officer, Hewlett- 
Packard, Ltd., Dallas Rd., Bedford, or tele- 
phone Bedford 68052. [2875 


rapidly 
salaries over 


yo Sap OVERSEAS CAREER WITH 


INTERNATIONAL AERADIO LIMITED. 
TO meet the requirements of constant growth 
and expansion we invite applications from tech- 
nicians and engineers for an Overseas career in 
_ North, West and East Africa, the Mediterran- 
ean area, the Caribbean, the Arabian Gulf and 
the Far East. If you have recently completed 
service in a trade such as Ground Wireless 
Fitter in the R.A.F. or Radio Electrical Artifi- 
cer in the Royal Navy or have other experience 
in the maintenance of HP and VHF communi- 
cations, RTT and navigational aids, we should 
be interested to hear from you. Successful 
candidates would normally spend six weeks at 
our Radio Training School, Southall, Middle- 
sex, before proceeding overseas, but in some 
cases staff with suitable qualifications and ex- 
perience may offered immediate posting. 
Overseas staff receive a tax-free salary with 
' married and child allowances if appropriate 
and accommodation, bachelor or married, is 
Prericed free; other benefits include generous 
- U.K. leave and membership of an excellent 
' pension and life assurance scheme. 
' WRITTEN applications, please, to Personnel 
Officer, 40, Park St.. W.1. {008 


pect ve Engineers, Post Office. 


_SEVEN pensionable posts in London and Pro- 
vinces for mechanical, electrical and electronic 
engineers to develop and design communications 

' systems and postal service equipment. 
QUALIFICATIONS: Degree or Dip. Tech. in 

_ engineering or physics, or, exceptionally, very 
high professional attainment; final year stu- 
dents may apply. 

SALARY (inner London): £850-£1,748. 

iS5 at least 21 and normally under 35 on 


1.9.64; some extensions for service in H.M. 
_ Forces or Overseas Civil Service. 
PROMOTION prospects.—Write (preferably by 
ostcard) to Civil Service Commission, Savile 
ow, London, W.1, quoting S/322. (15) [2849 


QUSREY EDUCATION COMMITTEE. 


BROOKLANDS County Technical 

Heath Rd., Weybridge. 

REQUIRED for September, 1964:— 
DEPARTMENT of Mechanical & Electrical 
Engineering, Grade A/B Assistant in Electrical 
Engineering to teach radio and television ser- 
vicing, electronics servicing, general engineer- 
ing subjects and electrical technicians courses; 
should possess an appropriate Final City & 
Guilds Certificate or higher qualification and 
have experience either in teching light elec- 
trical engineering subjects or_in the radio 
and television industry; salary, Burnham Tech- 
nical Scale with additions for teaching and 
‘industrial experience. ee 
APPLICATION form from Principal, to be 
‘returned within 14 days of advertisement. [2856 


College, 


_ CLASSIFIED ADVERTISEMENTS 


WIRELESS WorRLD 


H.M. GOVT. COMMUNICATIONS CENTRE 


A CHALLENGING and PROGRESSIVE 
CAREER is offered in the development of 
ADVANCED COMMUNICA- 
TIONS. SYSTEMS and 


H.M.G.C.C. invites applications 
aed technaqaes from Candidates for Appointment as 
Experimental Oilicers or Assistant Experimental 


Officers at Hanslope Park, Buckinghamshire. 
Candidates EXPERIMENTAL OFFICER appointment 


normally be at least 26 years of age, hold a pass degree, Dip. 
tronics. 


for will 


Tech. or H.N.C: and have 


i i ication neral elec Salary ¢G ensure 
several years’ éxperience in communications or general elec Salary commensurate 


with age and ability up to £1,431 per annum. 

Candidates for ASSISTANT EXPERIMENTAL OFFICER appointment will be at 
least 18 years of age and have passed two G.C.E. A’ Jevels in scientific subjects. Salary 
commensurate with age and ability up to £1.053 per annum. 
Hanslope Park is situated eountry 
where houses are readily 
rapid by road or rail. 
Encouragement is given to staff who wish to 


extend their knowledge by attend- 


in pleasant surroundings 


available. Access to London is 


Write to:—The Personnel 
Officer, H.M.G.C.C., Hanslope Park, 
Wolverton, .Bucks, giving age, qualifications 


courses. 


ing specialist 


and a summary of experience. Candidates and both their 
parents must have been British subjects at all times since birth. 


/ 147 


TECHNICAL WRITERS 


Expansion of the Marine Systems Division of Plessey-UK Limited 
has created vacancies for technical writers to prepare maintenance 
manuals and other literature on a variety of electronic and electro- 
mechanical equipments. A practical knowledge of radio and radar 
techniques is desirable and previous experience of technical writing 
in these or similar fields is essential. These are permanent appoint- 
ments and attractive salaries are offered. Please reply, in 
confidence, giving details of qualifications and experience 
and quoting Ref. 7726 to the Employment Manager, 
Plessey-UK Limited, Vicarage Lane, Ilford, Essex. 


Plessey UK 
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WIRELESS WORLD 


Applications are invited from experienced’ engineers and 
technicians to service and maintain the Company’s computer 
complex at Fylingdales, Yorkshire. 7090, 1401 and 803 com- 
puters are involved in addition to special purpose RCA equip- 
ment. Vacancies also exist for engineers and technicians with 


heavy radar experience. 


These are monthly staff appointments, for which basic statins Ee) 
salaries trom £900 to £1,000 per annum are envisaged. In al 
cases continuous rotating shiff work is involved for which 
overtime and shift allowances are paid; average earnings in 
these work areas are in the region of £1,300 per annum. 


Training will be provided at full basic salaries. 


Assistance 


will be given to meet the cost of relocating one’s family in 


Yorkshire. 


Applications giving brief but relevant details should be sent 


to: 
J. A. Robson, 


Personnel Officer, 


RCA GREAT BRITAIN LIMITED, 
Lincoln Way, Sunbury-on-Thames, Middlesex 


An associate company of 


ee reqrwired for interesting labora- 
tory and research work wn the Department 
of Physics: experience in electronics necessary, 
age over 21; salary on scale £580-£655 (effi- 
ciency bar) and then £705-£815 v.a, plus Lon- 


don Weighting; good holidays and opportunity - 


for promotion; application forms may be ob- 
tained from.—The Secretary, Bedford College 
(University of London), Regent’s Park, London, 
N.W.1, to be returned as Soon as aeecgesy ee 


SYSTEMS Engineer is required for the 

maintenance of V.H.F. television relay 
systems, previous experience of relay systems 
desirable but not essential and a tele- 
vision Service engineer or telecommunications 
engineer could be given the necessary training; 
applicant Should be car driver and willing to 
travel throughout the U.K.—Please write giving 
full details of experience to The Personnel 
Manager, Belling & Lee, Ltd., Great Cambridge 
Rd., Enfield, Middlesex. [2853 


CHANGE TO 


COMPUTERS! 


LC.T. have 


outstanding 


opportunities for electronics engineers 


More and more I.C.F. computers are 
going into service, and we are looking 
for qualified men for the vital job of 
maintaining them. They will work 
in the London and home counties 
area. 


¥OU CAN BE SURE OF—/{ 

A first class training in computer 
techniques; a generous salary; excel- 
lent prospects (I.C.T. is Britain’s 
biggest computer manufacturer). 


Holidays, sick pay and retirement 
schemes are unusually good. 


YOU NEED— : 
either an H.N.C. (Electrical) or 
H.N.C. (Electronics); or similar quali- 
fications backed by industrial elec- 
tronics experience; 


or extensive practical experience in 
pulse techniques. (Radar maintenance 
work in one of the Services is a 
particularly useful background.) 


If you are interested in a rewarding 
career with I.C.T. please write, giving 
details of qualifications and experience, 
quoting reference F,E.3A to 


Personnel Section, Field Engi- 
neering Division, International 
Computers and Tabulators 
Limited, 85/91 Upper. Richmond 
Road, Putney, London, S.W.15. 


fury, 1964 


A WISE CHOICE OF JOB IS 

IMPORTANT. HENCE OBTAIN 

MAX. SELECTION WITH MIN. . 
EFFORT. 


%* We are recognised throughout the 
-dndustry as-one of the leading 
“sources of employment. 


* ‘We will make & comprehensive 
survey for the job you want in the 
area required. — 


x* We are informed of most vacancies 
defore they are advertised. Advan- 
tages. to. you—obvious.. 


..% We: do all spade work—You select 
interviews to attend. . ; : 


‘$e We offer service free and. in con-'— 
fidence. : ° 


%* We cater for Engineers, Draughts- 
. men, Writers, etc. All Grades. ; 
If you have min. of 2:years’ experience 
in British Industry and wish to work 
in London, All Home Counties, phone 

or write: ‘ 
Electronics Appointments Ltd., 
22 Gloucester Mansions, 
Cambridge Circus, W.C.2. 
TEMple Bar 5557/8 


CENTRAL Electricity Generating Board. 


BRADWELL (Nuclear) Generating Station, 
Southminster (Essex)... , 
REQUIRE 

{INSTRUMENT Maintenance Craftsmen (M.17).. 


Rate of pay 6/10 p.h. for a 42-hour 5-day 
week, plus a bonus of 4/6 p.w: There is an 
additional. payment of 8/6 p.w. after two years’ 
service. i 
Applicants should have a good basic knowledge 
of instruments and experience of telecommuni- 
cations or electronics would be an advantage. —/ 
Local Authority housing may be available. Con-" 
ditions of service include optional Superannua- 
tion Scheme, generous holidays and sick pay: 
scheme and canteen facilities. : 
Applications quoting reference M.17 stating age, 
present position and previous experience should 
be sent to the Station Superintendent, Brad- 
well. Generating Station, Southminster, Brad- 
well-on-Sea, Essex, to arrive not later than ~ 
7th July, 1964. [2850 


Rte woe College of Technology. 


APPLICATIONS are invited for a Lecturer or 
Assistant. Lecturer Grade “B’’ in Electrical 
Communications to assist. with advanced courses 
leading to Diploma in Technology, Higher ~ 
National Diplomas and Certificates, Professional 
Membership. Candidates should possess an ~ 
honours degree and preferably good industrial 
experience. Research is encouraged and good 
facilities exist in the department. 

SALARY will be in accordance with the Burn- 
ham Technical Report: Lecturer £1,670 to 
£1,895; Assistant Lecturer Grade ‘* B ”’ £830 to 
£1,450 with appropriate training and graduate 
additions. k : 

FURTHER particulars and forms of applica- 
tion (returnable within fourteen days of the 
appearance of this advertisement) are available. 
from the Principal, Ruthertord College of Tech=./ 
nology. Ellison Place, Newcastle upon TS ele 


Bae Electricity Generating Board. 


NORTH-Eastern Region, Yorkshre Division. 
THORPE Marsh Power Station. i 
INSTRUMENT Mechanic. , 
APPLICATIONS are invited for the appointment. 
ot Instrument Mechanic on shift work at Thorpe 
Marsh Power Station. a 
THE rate of pay 73.75d (6/154) per hour plus © 
4.5d per hour shift enhancement, plus 4/6 per 
week productivity bonus, plus 8/- weekly addi- 
tion after ¢ years’ service) amd conditions. of 
service are in accordanee with the Agreement 
of the National Joint Inaustrial Council for 
the Electricity Supply Industry. and provide 
fur ab average normal working week over the 
shift cycle ot 42 hours, but due to, enhance=-. 
ment rate for Saturday and Sunday working, 
the actual paid hours will be 52. 
ARRANGEMENTS may be made for the provi- 
sion of housing accommodation. 

THORPE Marsh is situated tive miles north-east - 
of Doncaster and four miles west of Hatfield 
in_pleasant rural surroundings. 

DONCASTER now has a motorway by-pass, 8 
fast rail counection with London and pleasant 
residential areas. ; 
APPLICATIONS giving details of age, experi- 
ence, etc., should be submitted to the Station 
Superintendent, Thorve Marsh Power Station, 
Barnby Dun, nr. Doncaster, to arrive within © 
seven days of this advertisement. (2877 — 
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PACEMAKERS 
BRITISH AIRCRAFT IN 


AVIATION 
PROGRESS 


ENGINEERING 
MANAGEMENT 


ARE YOU 


HEADING IN THE 
RIGHT DIRECTION? 


Our policy has always been to encourage 
our Engineers to become Managers. 


We are currently selecting Engineers (and 
Draughtsmen) for new projects—not only 
based on their qualifications and past experi- 
ence, but on their ‘aptitude and enthusiasm 
to eventually manage a Design Team. 


We have, in our Ilford Telecommunications 
Laboratory, what must be considered one of 
the best laid-out and equipped units within 
the Greater London area. 


Senior Executives of the Company will be 
pleased to meet applicants to discuss future 
plans and Saturday interviews, by appoint- 
ment, will be arranged if so desired. 


All applications will be treated in the 
strictest confidence. 


For your convenience just complete the 
coupon below and send it to The Employment 
Manager, Plessey-UK Limited, Ilford, Essex. 


] 
| CORPORATION 


BE AN 


ELECTRONIC 


DEVELOPMENT 
ENGINEER 


We propose to train suitable applicants 
as Electronic Development Engineers. 
We want young men who are engaged in 
either laboratories or in the testing or 
servicing of radio; television, com- 
munication, radar, computer or other 
electrical equipment. We want tech- 
nical ex-service men too. 

We will give a specially designed course 
and provide on the job training to lead 
quickly to electronic development work 
on a wide range of applications. We 
will pay normal salaries during this 


. time. 


To succeed, applicants need an active 
interest in the performance of elec- 
tronic circuits and be willing and able 
to undertake a 10-week full time 
theoretical and practical course of 


TRAINING IN 
TRANSISTOR 
TECHNIQUES 


We encourage staff to obtain qualifica- 
tions and will give part time day release 
for appropriate applicants. 


Some housing is available locally and 
assistance with the cost of relocation 
can be given. 


Please apply immediately to:- 


Senior Personnel Officer, 
British Aircraft Corporation, 
Six Hills Way, Stevenage, 
Herts, 


Telephone No.......... sebwabensivs sendbe Ghiapathewasnafaces ates ps 


MAINGAEIOMSD receres ctassceacckseceuet esses cit yoctencnesssasnee BRITISH AIRCRAFT 
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CORPORATION 
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ELECTRONIC INSTRUMENTATION 


The expansion of Plessey-UK Limited is reflected in the growth of 
our Test Gear Department where challenging and rewarding oppor- 
tunities exist. 


Design and development engineers 


will find considerable scope for their activities in the field of electronic 
test equipment and instrumentation, including automatic and semi- 
automatic test methods. The Company’s activities cover communi- 
cations equipment in the range 1 to 400 Mc/s, aircraft electrical and 
marine equipments, and other diverse products. 

We seek both Senior and Intermediate personnel and, whilst quali- 
fications of H.N.C. standard are desirable, emphasis should -be 
placed upon the need for a sound theoretical and practical background 
in the sphere of communications equipment or electronic components. 
Attractive and progressive salaries are offered and entry intc the 
Company’s Pension and Life Assurance Scheme is immediate. 
Letters of application, giving details of qualifications and 
experience and quoting ref. 7778, should be addressed to: 
The EMPLOYMENT MANAGER, - PLESSEY - UK 
LIMITED, ILFORD, ESSEX. 


Plessey UK 


PYE CAMBRIDGE WORKS Ltd., Haig Rd., 
Cambridge. 

* SINGLE sideband equipment. 

* VHF radiotelephone equipment, 

* HI-FI reproduction equipment. 

WE require trained personnel for production 
testing and ‘fault finding of modern equip- 
ment. 

WE have limited vacancies for more senior and 
experienced men with drive, who can lead 
small teams engaged on this work. 

WE have also limited vacancies for persons of 
less experience who can be trained for such 
work, 

APPLY to: The Personnel Manager. 


NORTHAMPTON COLLEGE 
OF ADVANCED TECHNOLOGY, 
ST. JOHN ST., LONDON, E.C.1. 


DEPARTMENT OF APPLIED PHYSICS 


SENIOR ELECTRONIC TECHNICIAN 


Applications are invited for the above 
post. The work is interesting and 
varied and will involve the maintenance 
of a wide variety of electronic equip- 
ment and the design and construction 
of specialised equipment for research 
and teaching. 

Salary Scale: 
annum. 

There are additions of £30/50 for 
qualifications of ONC/HNC or equiva- 
lent and a London allowance of £30 
at 17 rising to £45 at 27. 

Superannuable post. 39 hours per 


week. 5 weeks’ holiday per year. 
Applications to Head of Department. 


[0340 

| AR DEPARTMENT, 33, Central Work- 
shop Reme, Newark, Notts. 

TELECOMMUNICATIONS mechanics for over- 
haul of wireless equipment, starting range of 
pay £12/6 to £13/8; progression beyond this 
according. to service and qualification; five- 
day 42-hour working. week, opportunities for 
external training and promotion. —Apply. to 
Officer Commanding, 33 Central Workshop 
R.E.M.E., Lincoln Rd., Newark, or local office 
the: Ministry of Labour, quoting reference 
33/CW/1. f0167 


£810 to £1,010 per 


(ieee 


Sea) 


PROTOTYPE 
SCAN Wt REMEN 


Vacancies exist in our modern factory in Farnborough, Hampshire, for men who have had 
experience in prototype wiring, preferably covering a wide range of electronic instruments 
and systems. 


We give excellent rates of pay, 40-hour week, non-contributory Life Assurance and Pension 
Benefits. 


If you would like to visit us at Farnborough, we will reimburse you with your travelling 
expenses. 


Piease apply to S. H Fothergill, Personnel Officer, 
/ SOLARTRON ELECTRONIC GROUP LTD. 


Farnborough, Hants. 


stow St., Manchester, 1; 


TESTERS 


required for interesting work 

on L.F. and H.F. Transmitters. 

Previous fault-finding experi- 
ence essential. 


The positions available would be of 
special interest to persons employed 
in the fault-finding and repair of 
television who are keen to establish 


themselves in a position that offers: 
% Satisfactory employment 
%* Five-day week 


%* Good prospects of advance 
ment 


* Staff status 


* Sick pay 
%* Generous salary _ 


Apply: Personnel Manager 


Multitone Electric Co. Ltd. 


12-20 Underwood St., London, N.1 


‘PRINTED CIRCUITS FOR THE 
CONSTRUCTOR. 


Panels for Wireless World Scope, Milli- 
voltmeter and Audio Osc. available. 
Also Radio Constructor and Practical 
Wireless designs. 
S.A.E, for details. 
. E. S. ELECTRONICS 
39 Pencraig, Llangefni, ANGLESEY 


i North East Essex Technical College and 
School of Art, Sheepen Road, Colchester. 
REQUIRED lst September, 1964, or as Soon as 
pesaiie ‘thereafter: 

ISTANT Lecturer Grade B for Electrical 
Engineering. University Degree in Electrical 
Engineering or Physics essential and an interest 
in, and preferably practical experience of. ap- 
pi am Electronics or Tl desir- 
abe 
SALARY scale £830 to £1,450 p 
HIGHER scale may apply if training and gradu- 
ate qualifications are in accordance with the 
1963 Further Education Salaries Report require- 
ments. Increments above the scale minimum 
allowed for previous teaching, War/National 
Service, and approved relevant industrial ex- 
perience. 

ASSISTANCE with removal expenses may bs 
given. 

FURTHER particulars and application form 
from Principal to be completed and returned 
within 14 days. [2865 


| Bere * Engineer required with experi- 
ence in transistor applications to represent 
rapidly expanding components company mar-= 
keting American transistors. 
AGE group 20-25 years. 

WRITE stating age, experience, 
quired, to Box 5316. 


0 feetetae audio-engineer required by a leading 
recording studio for technical duties, ex- 
perience of magnetic recording would be an 
advantage. 
APPLICATIONS in writing to: Universal Pro- 
grammes Corporation, Ltd., 35, Portland Place, 
London, W.1. 

@ Rovbe te Engineers (Senior and Junior), 
experienced in Audio and Public Add 
Equipment test methods.—Apply: Mr. R. Brad- 
ford, Grampian Reproducers, .Ltd., Hanworth 
Trading Estate; Feltham, Middlesex. (2781 

RAMPIAN | Reproducers Ltd., Hanworth 
Trading Estate, Feltham, Middlesex, require 
Senior and Junior Engineers for Development 


and salary re- 
taro 


Dept., and Test room; experienced in Public 
Address, Audio and Telephone Equipment.— — 
Apply: Department R.B. [23062 


the you are a_ technical author. paveuenced in 
any of the following: radio (V.H.F./U.H.F./ 
F.M.) radar (display and data handling) micro- 
wave techniques, logic circuitry and monitorin 
equipment, you are invited to apply for we 
paid and permanent situations for the prepara- 
tion of technical handbooks, etc. ; 
WE are a progressive and expanding’ company, 
and operate. cya pensions and sickness schemes 
and would like to hear from you. 
ENGINEERING & Technical Publications ae * 
3, Greyfriars Rd., Reading, Berks, or 3, C 

and in Milan. (288 
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VELL connected agent wanted to market 
newly developed indoor television aerial; 
substantial commission offered.—Trans-World 
Trading & Finance. Ltd:, 12, Northways Parade, 
Longon, N.W.3.° Pri. 3654. {2855 


‘SQ XPLORATION _ geophysics. Men under 

30, well. qualified in electronics, with a 
H.N.C. or higher degree or Dip. Tech, educa- 
tion, are offered permanent positions with a 
firm of Geophysical Consultants operating 
from the U.K. in Europe but more frequently 
in remote corners of the world. é 
THE successful applicants will be employed ini- 
tially in the U.K. and must be prepared for 
assignments of up to two years out of the 
U.K. They should be single preferably and 
have a real desire. to enter Geophysics as a 
career.—Apply Box 5305. [0034 


ADAR -Fitters;: Ekco Electronics, Ltd., will 
be pleased to receive applications from ex- 
R.A.F. Radar. Fitters. (Junior, Corporal or 
enior Technicians grade) for interesting post 
lesign work on radar and allied equipment at 
heir Southend-on-Sea development laborator:ss; 
write to.—Personnel Manager, Ekco Electronics. 
‘Ltd., Southend-on-Sea. ; £2864 


PEST RONIC Engineers. requested by leading 

manufacturers in the radio industry for 
work in development laboratory. A high stand- 
ard of technical“and practical work is required. 
Applications giving full details of qualifications 
and experience to—Felder & Co., Dept D.1, 
1-3, Lincolns Inn Fields; London, W.C.2. 


ELEVISION.—International advertising 
agency requires three young men, between 

the ages of 18-24, to operate and maintain 
television seanning equipment; candidates 
should be studying, or willing to study, for 
City & Guilds intermediate Radio examinations; 
excellent salary, holidays honoured and _ five- 
day week.—Please apply Box 5313; [2858 


Peete Engineers experienced in the 
design and development of Monochrome and 
colour television receivers are invited to apply 
for positions with a major company in the 
U.S.A. Salaries range from approx £3,000 »p.a. 
upwards.—Apply to Technical Staff Appoint- 
ments, ale Ee Victoria St., London, S.W.1. 


is a free and confidential service to the 
applicant. {2879 


ECHNICIAN experienced in making and 

maintaining . electronic equipment and 
familiar with general workshop practices re- 
quired for work in University Research Depart- 
ment. of Biochemistry; previous experience in 
such a department not necessary, but work will 
include assisting with research projects; Whit- 
ley Council salary scales and conditions of 
service; salary according to age, experience and 
gualifications.—Application forms from the 
Secretary, Institute of Psychiatry, The Maulds- 
ley Hospital, Denmark Hill, London, S.E.5. 
(Ref. Bio.) [2872 


Electricity | 


NORFOLK SUB-AREA 


SUB-AREA ENGINEER’S 
DEPARTMENT 


Operation and. Maintenance Section 


GENERAL ASSISTANT 
ENGINEER 


(Communications) 


A practical engineer with sound 
knowledge of the theory is required to 
instal, test and maintain communications 
equipment. 


Experience in the installation and 
maintenance of V.H.F./U.H.F. radio is 
essential’ and familiarity with multi- 
channel carrier equipment is desirable. 
Practical experience in the manufacture 
of this equipment would be an advan- 
tage, as also would a basic knowledge of 
the operating principles of automatic 
telephone exchanges, teleprinters and 
telemetering. 


Salary: N.J.B. Scales 4/6 £850-£1,125. 


Apply by letter to the Manager, 
Norfolk Sub-Area, Eastern Electricity, 
4 Duke Street, Norwich, NOR 23A, 
by 3rd July 1964. 
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IBM REQUIRES 
FOR GREENOCK 


ELECTRONIC ENGINEERS for our Product Engineering 
Department, who are capable of introducing to manu- 
facturing, new products incorporating the latest develop- 
ment in Electronics as applied to the field of Data 
Collection, Transmission and Telecommunications. 


The position will involve the preparation and maintenance 
of manufacturing data from development documents and 
the evaluation and application of packaged circuitry, 
micro-miniature components and test equipment. 


Applicants must have industrial experience in the 
electronics field and preference will be given to those 
under thirty-five years of age with professional quali- 
fications. i 


Please write, giving full details of background, experience 
and qualifications to Mr. W. Sloan, Personnel Manager, 
IBM United Kingdom Limited, Spango Valley, Greenock, 
Scotland (quoting reference ENG/WW/782.) 


IBM 


IBM 1S EXPANDING 


BBIIZA 


ELECTRONICS TECHNOLOGY 
INSTRUCTORS = 


required by 


_ SASKATCHEWAN TECHNICAL INSTITUTE : 


MOOSE JAW, SASKATCHEWAN 


SALARY RANGES: $6,972—$7,836 per annum (without Teaching Certificate) 
$7,248—$8,808 per annum (with Teaching Certificate) 

REQUIREMENTS: — Bachelor’s degree in Electrical Engineering, including 
special training in Electronics and/or Mathematics. To instruct in a two- 
year post-high school electronics program in one or more of the following fields: 
semi-conductor electronics; instruments; servomechanisms; communications; 
U.H.F. and microwave. 

BENEFITS: Three weeks holiday, three weeks accumulative sick leave allow- 
ance annually with pay, excellent pension and group life insurance plans and 
other benefits. 

APPLICATIONS: Forms and further information available at Public Service 
Commission, Legislative Building, Regina, Saskatchewan. Interested persons 
should refer to File No. 9006. Appointments will be made as soon as qualified 
applicants are obtained. 
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GRANADA DESIGN & DEVELOPMENT LTD. 


need an ELECTRONIC DESIGN ENGINEER—based 
Applicants—with experience in TV 


receiver manufacture: TV transmission and studio engineer- 
ing: semiconductor application—should write details of age, 
qualifications, experience and present salary to: C. Babbs, 
Chief Engineer, Sharston Road, Manchester, 22. 


RADIO TESTERS AND 
TROUBLE SHOOTERS (Expd.) 


For Expanding Company. 


Top Rates and Excellent 
Prospects. — 


Telephone ADVance 5257 


| Dit OG assistant to sales manager re- 
quired by expanding organisation handling 
latest electronic instruments and computing 
equipment from the U.S.A. Graduate or H.N.C. 
Commercial experience an advantage, car allow- 
ance, good salary, _ first-class pices s me 
young engineer aged about 24.—A Soa Ne 
Electronics Ltd.., Sinclair House, The ceive! 


West Ealing, London, W.13. Tel. Alperton 
M Ege (2885 
PTICA UNITED KINGDOM, Ltd., require 


a young man, preferably between the ages 
of 23 and 35 years, with an H.N.C. Electronics 
qualification, to _service spectrophotometers; 
the successful applicant will be based in Lon- 
don, supplied with a company car and be paid 
expenses.—Please write in the first instance 
quoting Reference 42, to: The Group Per- 
sonnel Manager, Baird »& Tatlock London), 
Ltd., Freshwater Rd., Chadwell Heath, eats 


IRCRAFT radar/radio engineers and mech- 

anics required with specific workshop 
experience in one or more of the following: 
X Band Radar, V.H.F. and A.D.F.; 42-hour 
week (40-hour week commencing 1st October); 
salary according to ability, pension scheme, 
overtime and bonus system.—Apply: ae 
Director, Air Transport (Charter) (C.1.), L 


Willow Rd., Poyle Trading Estate, Cob 
Slough, Bucks. The inexperienced need not 
apply. [2857 


Reve Technicians with a sound knowledge 
of at least three of the following types of 
equipment required immediately for Ocean 
Weather Ships; Single Side-Band Transmitter, 
Radar (Navigational), Radar Height Finding, 
Echo Sounders and Radio Receivers; Automatic 
D.F. VHF and MF Low Voltage Servo Recor- 
ders; Digital Telemetering Equipment; Salary 


“Scale £655-£1,067 per annum according to. 


age, plus £120 per annum overtime allowance; 
free food and accommodation provided on board 
ship; applicants must be natural-born British 
subjects.—Full details from Shore Captain, 
Ocean Weather Ship Base, 
Greenock. 


BRITISH 
Prescot, 


Great. Harbour, 
{2871 


ENGINEER required for work on, shite 
and suppression; previous experience as & 
service engineer the -radio/electrical/eleo- 
tronic. iridustry an advantage; qualifications 
equivalent to C. & G. TFelecommunication stan- 
dard or eat uel Enos experience.—Please 
write giving full details of experience to The 
Personnel Manager, Belling & Lee, Lid., Great 
Cambridge Rd., Enfield, Middlesex. [ he 
EST engineers.—Applications are invi 
from test engineers with previous industrial 
experience of testi radio commun: 
receivers and transmitters; successful applioants 
will be offered positions on the com 
permanent staff; starting salaries co dd 
surate with qualifications and experience.— 
Apply in writing, giving full details, to P fog 
nel Officer, difon, Ltd., Broomhill 
S.W.18. (oes 


SITUATIONS WANTED 


Ger very 54, F.TS., 
M,. ra R.E., Teaient in Plymout having been 
retired for two years, finds mind far too active 
and seeks position as. full-time or part-time 
technical representative or communications 
engineer (open to other suggestions) to cover 
pe 3 and Cornwall. 

& varied experience both technical and 
practical in radar (Royal Navy Officer radar, 
aap aie Be et television, communi- 
cations, V.H.F factory and _ retail 
IMPERATIVE ‘that ang position offered {s in- 
teresting work, remuneration of secondary toube 
portance.—Box 5319 


“Sales Technical Representa- 
tive required to call on Radio, 
Electronic and Engineering fac- 
tories in London and Home 
Counties already using Ersin 
Multicore Solder. Car provided. 
Applications giving details of 
experience and present salary, 
by letter only to Sales Director, 
Multicore Solders Ltd., May- 
lands Avenue, Hemel Hemp- 
stead, Herts. 


INSULATED CALLENDER’S CABLES LIMITED 
Lancashire 


require an 


ELECTRONICS TECHNICIAN 


for the Engineering Department of their Telephone Cables Division. 


The successful candidate, who must be qualified to at least O.N.C. standard, will 
work in the Electronics Section of a small Development Laboratory engaged on the 


design and development of process control equipment and test gear. 


He will be res- 


ponsible for the construction and testing of prototypes, and will also be expected to 


assist in the development of new equipment. 


The range of the work is wide and 


requires sound practical experience coupled with a knowledge of circuit theory. - 
Excellent conditions of employment including Pension Fund and Profits Participa- 


tion Scheme, 


Applications giving full details of qualifications and experience should be addressed 


to:— 


Works Personnel Officer, 


Ref. No. P.92/3 
B.1.C.C. Ltd., 
Prescot, Lancs. 


OPPORTUNITIES IN COMPUTERS 


COMPUTER SERVICING ENGINEERS 


Vacancies exist in many parts of 
the country for Electronic Engin- 
eers of about H.N.C. standard. 
Previous knowledge of computers 
is not essential as full training will 
be given. Preference will be given 
to applicants who are acquainted 
with transistor and pulse cir- 
cuitry. 


‘These are staff appointments. 


Applications giving full details of 
education, training and experi- 
ence should be made in writing - 
quoting reference WW/L24. 


1. V. Pugh, 
Technical Staff Officer, 
English Electric-Leo Computers 
d., 


Kidsgrove, Stoke-on-Trent, Staffs. 


BOOKS, INSTRUCTIONS, ETC. 


ANTED, clean and complete run ot “ Wire- 
less World,” 1947 orwards.—Box Pe 


WEBB’ S log book for recording signals 
heard and worked, 112 pages, 934 
approved format, semi-stiff covers, ex 
value 6/- port free, or callers Sia Webb's 
Radio, 14, ho: St., London, W.1. [0021 


NEW COMPONENTS : 


pOANTITY ot brand new line O.P. trans- 


it. 

METAL poiiers by well-known makers: RMI 
4/-; RMIA, DRM3B, 12/6; ae 14/6; 
144100, 30/2 ‘i gat 24, 22/-3 14B130," 29/-3 
T 989 (English Electric), 35/-, : 
ALL the above are genuine hanary replace- 

ments, ma canner be repeated once Peay are 
finished; ae us 2/6 if c 

SANDER’  Rabio /V SERVICES. 1972, 
Altway, Liverpool 10% Tel. Aintree 1345. [2854 


INE O.P. transformers and scan coils for 

most makes, exact replacements, from 25/= — 
used and 50/- new, send s.a.e. for imm. quote, 
add 3/6 for p. & p.; telephone orders sent same 
day c.o.d.; examp les: new LOPT’s; Ekco T231/ 
221, 65/-; Pye VT4/7, 59/6; Murphy 250/200, 

: Cossor 938, etc.. 62/6; hig ae 
Masteradio, 65/-; H.M.V. 85/3 
T321-4, etc., 52/6 Boe Ce aan my ‘8, 
callers only, = each.—' 
berwell Ra., S.E.5. Tel. Redues Fol 
all day Saturday. 


_ vacancies exist for 


ELECTRICAL TESTERS 


to work on panels, bays and filters 
in transmission department. 


Please apply to:— 

The Personnel Officer, Ref. 251, 
Associated Electrical Industries 
Ltd., Woolwich Road, Woolwich, 
S.E.18. Telephone WOO 2020 


| JULY, 1964 


ELECTRONIC 
MAINTENANCE 
ENGINEERS 


E.M.I. Electronics. Ltd. has vacan- 
cies for a number of Electronic’ Main- 
tenance Engineers. to join a team 
engaged on interesting work on oscillo- 
scopes, pulse generators, scalers counters 
and a wide range of electronic test 
equipment. 

These posts call for men who possess 
a background of three years’ electronic 
maintenance experience. Applications 
from experienced TV service engineers 


and ex-Service radar personnel are 
particularly invited. 
Interviews 9 a.m.-4 p.m. Monday 


to Friday or early evening appointments 
can be arranged, 

Please apply quoting. Ref. WW/E/ 
30/B9.. - 

Group Personnel Manager, 

04213/S/P, 
E.M.!. LIMITED, 

Blyth Road, Hayes, Middlesex. 


eon 


RECEIVERS AND AMPLIFIERS—SURPLUS 
AND SECONDHAND 


Fo sale, excellent CR100 receiver; £17.—53, 
Frederick Rd., Sutton Coldfield, Warwick- 
shire. [2880 


RO Rx’s,_etc.,. AR88, CR100,, BRT400, 
G209, S640, etc., etc., in stock.—R. T, & 
I. Electronics, Ltd., Ashville Old Hall, Ashville 
Rd., London, E.11. Ley. 4986. [0053 


NEW GRAM AND SOUND EQUIPMENT 


LASGOW.—Recorders bought, sold, ex- 
changed; cameras, etc., exchanged for 
recorders or vice-versa.—Victor Morris, 343, 
Argyle St., Glasgow, C.2. j [0201 


Bec plea! of post service; record changers, 
players_and tape decks, scme at special 
prices; speakers, Martin type kits, Mullard 
amplifier kits, Jason tuners, test meters, all in 
stock, H.P. available; send for free illustrated 
lists, postal only.—Watts Radio, Ltd., 54, 
Church St., Weybridge, Surrey. Tel. FSG TT 


 EDDYSTONE RADIO 


require 


A SENIOR DEVELOPMENT -ENGI- 
NEER for development of semiconductor 
circuitry in connection with HF, VHF & 
UHF receivers and low power transmitter 
| design. 


also 


DESIGN DRAUGHTSMAN for printed 
circuit and wiring layouts. 


The Company operate a non-contributory” 
Life Assurance and Pension Scheme 


Applicants must have worked in these 
fields and should write giving full parti- 
culars of experience and qualifications to:— 


The Technical Director, 
Stratton & Co. Ltd., 
West Heath, 
Birmingham, 31. 
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Department of Electronics 


THE NORTHERN POLYTECHNIC, Holloway Road, London, N.7. 
Principa): J. Leicester, M.Sc., M.Sc. Tech., Ph.D., F.R.I.C. 


and Telecommunications 


Head of Department: J. C. G. Gilbert, M.I.E.R.E., Assoc. I.E.E., F.T.S. 
Full-time, 3-year course in preparation for the Northern Polytechnic Diploma in Electronics 


and Telecommunications. 


This course is recognised by the Institution of Electronic and 


Radio Engineers and gives full exemption from the Graduateship examination, — 
Part-time day release and evening courses for the external Graduateship examination of 


the Institution of Radio Engineers covering:— 


Applied Electronics. 

Analogue Computers. 

Digital Computers. 

Television Broadcasting—Engineering 
Design. 

Television Broadcasting—Techniques, 

-Sound Broadcasting. 

Radar and Navigational Aids. 

Advanced Communication Radio. 


Advanced Telecommunication Principles. 

Advanced short evening courses in Pulse 
Circuit Analysis. 

Colour Television Engineering. 

Principles of modern network theory and 
introduction to synthesis. 


Basic microwave techniques. 
Transistor Engineering. 


Full time, 2-year course in Radio and Television Servicing in preparation for the City & 
Guilds of London Institute and the Radio Trades’ Examination Board’s Certificates. 
Part-time day release and Evening classes in Electronic Servicing for the Electronic Servicing 
Certificate of the City & Guilds of London Institute (Subject 47). f , 
All the above courses include practical laboratory and workshop experience (where applic- 


able). 
(No fee for students under 18 years of age.) 
Evening class fees range from 45/- to 90/- per 
Enrolment for day classes by appointment. 


London fees: £36 per year, plus £3/10/- registration fee, for all full-time courses. 


session. 


Enrolment for part-time day release and evening classes: 21st and 22nd September, 1964, 


between 5,30 and 7.30 p.m. Z ‘ 
New session commences 28th September, 1964. 


FOR SALE 


VACUUM - PRESSURE 
IMPREGNATING PLANT 


Barlow - Whitney 24” x 24” 
Autoclave and 


storage vessel 
heated 

Complete with vacuum pump 
and air compressor 


Full working order. 


Drake Transformers Ltd., 
Billericay 1155, 
Essex. 


Prospectus free on application to Secretary. 


ELECTRONICS 
ENGINEER 


A Liverpool Shipping Company has 
a vacancy for an Electronics Engineer 
to assist in the efficient working of its 
communication and navigational equip- 
ment and in the development of elec- 
tronics for ship use. . 

Applicants who have had a thorough 
design background in this field and 
who possess a degree or higher national 
certificate with corporate membership 
of the Institution of Electrical Engineers 
should apply to Box 5315, c/o 
Wireless World. ‘ 


WELSH COLLEGE OF ADVANCED TECHNOLOGY 
CARDIFF 


DEPARTMENT OF APPLIED PHYSICS 


Head of Department: J. R. Bristow, B.Sc., Ph.D., F.Inst.P., 


A.M.1.E.E., A.M.I.Mech.E. 


POST-GRADUATE DIPLOMA IN ELECTRONICS 


Applications are invited for places in the full-time one-year College 
Diploma Course in Electronics, commencing October, 1964. The 
course will be of particular interest to graduates, or equivalent, in 


science or technology wishing to 


consolidate their studies with a 


specialist year devoted to Electronics. 
Further details can be obtained from the College Secretary, Welsh 


College of Advanced Technology, 


Cathays Park, Cardiff, together 


with application forms which should be returned as soon as possible. 
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The RADIO AMATEURS 
HANDBOOK 36/- 


1964 ED., by A.R.R.L. Postage 2/6. 


Introduction to Lasers and Masers, 
by Lytel. Postage 1I/- 

Beginners’ Guide to Electronics, 
by Squires. Postage {/- .............0+ 

World Radio and T.V. Handbook, 
by Johansen. Postage 1/- 


16/- 
15/- 
22/- 
8/6 
5/- 
8/6 
34/- 
7/6 


British Transistor Directory, by 
Bradley. 


Postage 6d. 
The Oscilloscope Book, by Bradley. 
Postage 6d. 

Dual Standard and 625 T.V. 
ceivers, by King. Postage 6d. .... 
Amateur Radio Handbook, by 
R.S.G.B. Postage 2/6 


Semiconductor Circuit Design, by 
Leedham. Postage 6d. 

Radio Servicing Pocket Book, by 
Hawker. Postage 9d. 


UNIVERSAL BOOK CO. 


12 LITTLE NEWPORT STREET, 
LONDON, W.C.2. 


(adjoining Lisle Street) 


ceretoorcoes Saeeee 
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APE recorders and decks by_ Ferrograph, 
Brenell, Truvox, Vortexion, Telefunken. 
eee and amplifiers by Quad, Leak, Rogers, 
MICROPHONES and stands by AKG, Reslo, 

STC, ete. 

THE fabulous Microkit condenser mic., highest 
prciessional performance, kit 20gns; complete 
ready to use, 25gns. 

ALL tapes and accessories. 

RAPID postal. service anywhere in world; good 
quality part exchanges welcome; h.p. facilities; 
specialist audio service dept., records, all labels 
—Parastat service. 

LAMBDA RECORD Co., 95, Liverpool ie 
Liverpool, 23. Tel. Great Crosby 4012. [2368 
OIN Audio Supply Service and save on cost 
of hi-fi, 7/6 p.a., 60-page photographically 


illustrated (non advert.) hi-fi catalogue. 4'6, 
export enquiries welcome.—10, Clifford St., 
London, W.1. 10132 


ROICA”’ Recording Studio (Est. 1949) for 
studio and mobile recording, tape/disc 
service, professional quality: tape recorders 
(series Y and 5 Ferrograph, etc.) supplied for 
research, language training, etc; ome only 
Truvox PD 85 quarter track tape unit as new, 
offered at £40. ; 
EROICA HOUSE, Ashley Rd., Altrincham. 
Alt. 6688. Studio Director; Wm. Thurlow- 
Smith. A.R.M.C.M. fo122 


Quartz Grystal Units 


Qcc 
For 

ACCURACY 
RELIABILITY 
PRICE ECONOMY 
you can Write for 
DEPEND phe. 
on Price List. 


THE QUARTZ CRYSTAL CO. LTD. 


Q.C.C. Works, Wellington Crescent, 
New Malden, Surrey (MALden 0334 & 2988) 
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. WIRELESS WORLD 


100% TRANSISTORS 


OC44, OC45, OC8!, OC8ID, 3/6 each. 
OCI70, AFII7, OCI7I, 4/- each. 
OC26, -OC35, 10/- each. XBI03, 
XAI02, XAI12, 2/- each. RED AND 
WHITE SPOTS I/- each. XCI4I 6/- 
each. 250M ZENERS, 3/6 each. 
4 vy. to 22 v. S.A.E.. LIST. 


B. W. CURSONS 
78 BROAD STREET, 


CANTERBURY 


TEST EQUIPMENT-<SURPLUS AND 
SECONDHAND 


IGNAL generators, oscilloscopes, 
meters, wave voltmeters, frequency meters, 
multi-range meters, etc., etc., in stock.—R. T. 
& I. Electronics, Ltd., Ashville Old Hall, Ash- 
ville Rd., London, E. ala; Ley. 4986. [00 8 


X-GOVT. Avo wide-range signal generators, 

50Kc/s-80Mc/s new, complete with spares 
in. transit case, £17; valve voltmeters, ranges 
0-1.5, 5, 15, 50, to 150 volt a.c. (285 voit d.c. 
with probe unit for rf. excellent condition, 
tested £10; output power meters 0-200 micro- 
watt X1, X10, X100, 3%,in 100,yA meter, 
also other types from 45/-; dummy aerials, 7/-; 
meter multipliers Avo 8/-.— James, 159, 
Whittucks Rd., Hanham, Bristol. [28 


TAPE RECORDING, ETC. 


AVE on cost of hi-fi. See Audio Supply 
notice (advert No 0132). [0142 
ERROGRAPH 5/AN, almost new, 
(London demonstration).—Box 5318. [0146 
LEEP learning,’ the kook essential for 
all go-ahead people.—Send 6/6 to eset 


£70; 


House, Huddersfield. 


UNIQUE buy! Recording tape top brand, 
5%in 1,200ft 19/6; 7in 2,400ft D.P. 28/6; 
p. & oe Pa per spool; bargains in all sizes, 
s.a.e. for li 
E. C, KINGSLEY & Co., 132, Tottenham Court 
Road, London, W.1. Euston’ 6500. [9272 


LL television, tape rec., radio service ~ re- 
quirements; UHF/625 complete modification 
kits, tuner, IF and Y-B panels, fittings and 
circuits; or tuners, IF panels separate; send for 
free list; new sensational Pye plug-in transis- 
torised ITV amplifier, viewable pictures with 
room aerial in difficult areas, 70/-, p./p. 2/6; 
ge Lapis os tat Ferranti 1001/1023, 
(U. es), 55/-; (U26 types), 62/6; 
Philing/Stella r7e8 to 17TG100, 8617 to 1007, 
etc., 90/-; Ferguson 306, 58/6; 406, 506, etc.. 
67/6; Pye V4. VT17. CTM17. etc. 56/-, p./p. 
3/6; HMV, Sobel, Philco, KB, Murphy, Pam, 
etc., available: also scan coils, frame trans- 
formers, line gsc. transf., dual controls, knobs, 
mains droppers, etc.; incremental tuners, tur- 
rets, biscuits, all IF types; tape recorder/ 
changer belts, heads, motors, etc.; CRT’s re- 
built, year guarantee (callers only); 14in, 17im, 
£4/5/0: salvaged components, clean condition, 
popular makes, turrets, transformers, etc.; en- 
quirieés welcome; prompt quotations or c.0.d. 2/6, 
Manor Supplies, 64, Golders Manor Drive, 
N.W.11 (callers 589B, High Rd.. Near Gran- 
ville Rd., N. Finchley, N. mae (Open Sat.) Hil. 
9118 (day), Spe. 4032 (evg.) [2863 


| DECADE BOXES | 


CAPACITY 15pf to 111puF 


RESISTANCE 0.1Q to 100KQ 
VOLTAGE DIVIDERS and 
WHEATSTONE BRIDGES 


LIONMOUNT & CO. LTD. 


24 LYNTON ROAD, LONDON, N.8 
Tel: Fitzroy 4178 
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Output | 
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RESISTANCE WIRES 
EUREKA-CONSTANTAN 


- Most Gauges Available 


NICKEL-CHROME - MANGANIN 
NICKEL-SILVER 


COPPER WIRE 


ENAMELLED, TINNED, LITZ, 
COTTON AND SILK COVERED 


SMALL ORDERS PROMPTLY DESPATCHED 


/B.A. SCREWS, NUTS, WASHERS 

soldering tags, eyelets, and rivets 

EBONITE and BAKELITE PANELS. 
TUFNOL ROD, PAXOLIN “TYPE COIL 
FORMERS AND. TUBES, ALL DIAMETERS. 
SEND STAMP..FOR LIST. TRADE SUPPLIED. 


POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 
Phone: Clissold 4688 — 
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'APE/DISC/TAPE transfer editing; duplicating 

ing; af quality and durability matter 
kespecially with LPs from your precious tapes) 
consult ritain’s oldest transfer serv-ce.— 
Fund raising records -published for schools, 
musical societies (tax .free).—Sound News 
Productions, 10, Clifford St., London, W.1. 
Reg. 2745. [0192 


VALVES 2 


yee cartons by return at keen prices; 
send 1/- for ali samples _and_ list.—J. & 
A., Boxmakers, 75a, Godwin St., Biagter ae 


VALVES: WANTED Z 


WE buy valves for cash, large or small 
quantities, old types or the latest; send 
details, quotations by retvrn.—Waltons Wire- 
less Stores, 15, Church St., Wole 


At types of valves British or American, 
transmitting. and receiving; keenest_ cash 
prices paid. What have you got to offer?— 
Write or call Lowe Bros., 95-97, Redchurca St., 
London, E 2. Tel. Shoreditch 4415-6. [2882 


<<: TRANSISTORS: «=»: 
FFERS required for 50 new OC140 transis- 


tors, surplus to requirements.—Box 5314. 
x [2861 


FOR ALL YOUR PANEL WORK 
WRITE FOR ILLUSTRATED 
BROCHURE OF PARALEX 
& LUFBRA ADJUSTABLE 
HOLECUTTERS 


WITH MORSE 
TAPER 
SHANK: 

UP TO NO. 4 


OR STRAIGHT 
SHANK 3 DIA. 
TO $DIA. 


HOLES ACCURATELY BORED 
FROM lin. DIA. TO 12tin. DIA. 


AKURATE ENGINEERING Co. Ltd. 


CROSS LANE, LONDON, N.8 
TEL. FITZROY 2670 
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SOLDER 
NEW! 


» PRINTED CIRCUIT & 
TRANSISTOR SOLDER 


Designed specifically 
for Printed Circuits 
and High Temperature 
» Sensitive Compon- 
ents. Plastic re-usable 
reel contains 250 feet of 
60/40 High Tin Quality 
22 s.w.g. ERSIN 
MULTICORE SOLDER 
with 5-cores of non- 
corrosive flux. Ask for 
Size 10. 


15/- each (Subject) 


* For small users, the same specification is 
available on a 2/6d. reel (subject).. 


THE PROFESSIONAL 
TAPE SPLICER 


All metak—beautifully plated—compact in 
size. Easily and permanently attached to a 
tape recorder. Clamps hold the magnetic or 
leader tapes in the precision cut channel— 
no damage to the edges. Right angle and 
oblique cutting slots. 


Complete with Razor Cutter 1 8/6 


WIRE STRIPPER 
AND CUTTER 


This efficient tool strips insu- 
lation, cuts wires cleanly and 
Splits plastic twin flex. It is 
adjustable to most wire thick- 
nesses. 


3/6 each (Subject) 


ff you have any difficulty in obtaining these 
items they will be sent post free. 


MULTICORE SOLDERS LTD. 


HEMEL HEMPSTEAD, HERTS. 
TEL: BOXMOOR 3636 


CMMS25a 


(See also advertisement on back cover) 
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WIRELESS WoRLD 


TELEPHONES 


£2.12.6 
EACH 


B.P.0. TYPE 
No. 332, MkII 


(black without dial). Manufactured 
to British Post Office Specification, 
| complete with Junction Box and 
ready for immediate use. 

All new individually cartoned in 
original -manufacturer’s tropical 
packing. 


Enquiries for large quantities invited. 


FINSBURY TRADING (London) LTD. 


12 Stoke Newington High Street, London, N.16 
Tel. ; CLissold 7342 
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WANTED, EXCHANGES 


new valves and transistors.—R.H.S., Bever- 


EXCLUSIVE 
OFFERS 


| *& R-1471 Communications Receivers ..... £16 0 
|— % 6 volt American Mobile Transmitters. 

BOs Mo/aly FM teeeG oe Eee ak £12 10 
|} + SCR-625 Mine Detectors ............ £14 10 


* American Carbon Mikes, on table stand, 


* American T47 Morse Keys .......... 5 
* AN/FGC-1 Teletype Terminals ........ £75 0 
* American Power Units, PE-237 ...... £12 10 
_& S§.T.C. RX-5 Receivers .............. £85 0 
% T-4/FRC Transmitters................ £65 0 


* MD-1/FRC Modulators 
* Motorola Mobile Transmitters 30/10 mc/s 


PROMPT cash offer for your surplus brand- | 


ley House, Manville Terrace, Bradford. 7. [0191 | 


ANTED, all types of communications re- 
ceivers and test equipment.—Details to 


R. , I. Electronics, Ltd., Ashville Old 
Hall, Ashville Rd., London, E.1l. Ley. 4 OT 63 
RGENTLY wanted, manuals or instruction 


books, data, etc., on American or -British 
Army, Navy or Air Force radio and _ electrica} 
equipment.—Harris, 93, Wardour St., ae 
Gerrard 2504. [2824 
E purchase for spot cash, modern used hi- 
fi equipment, quality tape recorders, com- 
munication RXS, stereo gear, etc., etc.; call, 
write or telephone, best prices given.—Miller’s 
Radio, 38a, Newport Court, few yards from 
Leicester Square Underground station. Ger 
4638. Est. 20 years. 
100 miles radius. 


REPAIRS AND SERVICE | 


PEAKER repairs, cones fitted, guaranteed 
satisfaction.—L.S. Repair Services, Pluck- 
iey, Ashford, Kent. (0223 
SS eees and expert tape recorder and_ hi-fi 
repairs by Englands’ leading hi-fi specialists. 
—Telesonic, Ltd., 92, Tottenham Ct. Rd., Lon- 
don, W.1. Mus. 8177. {0045 
OULTONS OF BRADFORD, loudspeaker and 
pressure unit repairs, D.C.B. cone assem- 
blies in cartons, satisfaction guaranteed.—D. Cc. 
Boulton, 134, Thornton Rd., Bradford, 1. Tel. 
22838. {0171 


Coe required. 


THE following items for disposal due to change 
in menufacturing programme: : 
RELAY, P.O. type 1,400 ohms, enclosed 2400/ 
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4699/1. ty. 50. 
ReLay BO. type 2,200 ohms, enclosed 2400/ 
TS 4700/1. Qty. 45. 


RELAY, D.C. Micro ammeter model S170, Form 
1, Sub 217, red ae Sangamo Weston, 
., Enfield. easy? : 
RiAy Miniature double coil model S115, Form 
1, Sub 155 AE S/0/-8 MA 100 ohm. Sangamo 
ton, Ltd. ¥. 90... : 
RELAY. ene moving coil type 415, double 
coil 2X100 rhm, ner: eres: Batch J2. 
Electro Methods, Ltd. y. : 
Les ng eee tie P.O. type 3000, 200 
hm, JL284512. y. : 
GRIFFIN & GEORGE, Ltd., Burrington Way, 
Honicknowle, Plymouth, Devon. (Contact: 
W. G. Cooksey.) [2876 
A eerS offer, buy now and saye—save £’s. 
New replacement L.O.P.T.’s for I_rd of 
normal price. 
EKCO U25 38/8 exchange 
EMERSON 38/6 exchange. : 
COSSOR 38/6 exchange. satisfied. 
COMPARE our prices; virtually any make 
supplied; send us your old L.O.P.T., we will 
send you a replacement one for 38/6. 
PLEASE note slight additional charge if panels 
damaged. : 
NO gimmicks—genuine offer. 
S.A.E. for further details; postage on all 
L.O.P.T.’s 3/-; ¢.0.d. 5/- extra. . 
WITWORTH T.V. SERVICE, 32a, All Saints 
Rd., W.11.  Tel.: Par. 9972. Open all day 
Mon.-Sat. inc. (0188 


in 


Money refund 
not 


7 days if 


Buyer can collect within | 
[0237 


EMG stata evsyogia Asafa othe tees Nai are. aoe. $12.1 
% AN/TCC-3 Telephone Carrier Terminals £150 
%& Kleinschmidt 2A. 5 unit Teleprinters .. £25 
% TT-40/FT Teletype Terminals .....:.. £55 


% E.M.I. Recording Bridges, 230 vy. A.C... 


th 
wo 
io 
oo oooococo 


* E.H.T, Reétifier, 18 KV 500 m/a .... £250 
* Philco C.43 Transmitters, 2/12 me/s... £75 
* Western Electric Stabilised Power 
Supply, US sv. lamps hoes. cate es £17 1 
%* 85-foot 2iin. dia. Steel Tubular Masts.. £50 
% 5-foot Post Office Racks, 19in. wide -. £3 10 
+ 15 KVA Constant Current Transformers £75 0O 
% Pen Type Personal Dosemeters ........ 15 
%* 1} KVA Double Wound Tota!ly Enclosed 
Transformers, 250/110 v. ............ £6 10 
* 75-foot Hollow Plywood Masts ........ £35 0 
% E.M.I. 3794 Waveform Monitors on 
Uipalley uss erate ald as bre acn ete «aR Arasatete £125 
* E.M.I. WM5A Oscilloscopes .......... £175 
%* Metro-Vickers H.8.500 Waveform 
Monitors) nauh tines eee Pees se £225 
% R.201 85-valve Triple Diversity Re- 
COLVGER TD Setinsiow ics srelaatiisc aacone tit cts £75 


40-page list of over 1,000 different items 
available—keep one by you. 


* R.C.A. 420 me/s. 5-element Yagi Aerial 


PARTE ae sieve of Cee b tinlatacteetaro tastes ae £210 
* 19in. Folding Rack Shelves, uickel and 

[Ay 8 A ot pee ECA ee ae SAS £1 10 
* §.0.8. Distress Band 500 ke/s. Precision 

Pilveraeee sc. nerd sae pomerien £1 10 
% Woden 400 m/a 20 Henry Chokes .... £1 5 
*% Crypton Cabinet Rectifiers, 200/2: 

to 50 Vi. 18. 6.00.22. e ee £3 0 
% BC-610 Whip Aerials, : 

HONE fae reeccaieceesccesssererestace £110 
% American Condensers, 3,500  nifd 

tice 25, VOUS Ts .oenaie eae tava 10 
% Precision Mains Filter units .......... 10 
%*& R.C.A.25 Watt Horn Projector Speakers, 

range 1 Mile. cose sien sees e ee ewe £15 0 
% R.C.A. Squadron Announcing Systems, 

eapacity up to 12 speakers ......,... £55 10 
%* Dowty High Speed Register Counters, 

AS Ser tad ced allen pee ccadiort hortah ah ateaty oar heres tere £6 0 
+ Edwards Speedivac Pumps, 236 v. A.C. £22 19 
% Metro-Vickers Metrovac Pumps, 250 vy, 

BIG i taristhy dado goes waht ah enatehe aes £17 10 
% Avo Geiger Counters ................ £9 10 
x DAE-1 Marine Receivers .......... £22 10 
% PV-509 watt Marceni Transmitter, 

BITS Molar Ae seam as ah nate Nas £200 O 
* E.C.C. 10 KW Rectifiers, 230 v. A.C. 

£0" 220: vi vd Ties Vivica neste oe leans £75 0 
* TCC-3 Carrier Telephone Systems .... £205 © 
% RD-115 Twin Channei Video Type 

Tape Recorders: 6.00. ios ce ewe. 5 £125. 0 
%e Type 44—5-unit Keyboard Perforators £12 10 
% Creed Morse to 5-unit Electronic Con- 

WOFEALS seis cite cess cee spteeesinincws tie £95 0 
%e Teletype Metal Tables for 2 machines... £410 
%& Eddystone S.750 Receivers .......... £42 10 


Carriage extra at cost on all above. 


We have a large quantity of ‘* bits and pieces ” 
we cannot list—please send us your requiremsnts— 
we can probably help—all enquiries answered: 


P. HARRIS 
ORGANFORD - DORSET 


WESTBOURNE 65051 
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TOOLS FOR ELECTRONIC AND 
HOME USE 

We stock over 2,600 different Tools, also 

Etectric Drill (from 95/-) and all attach- 

ments. Trade Discount Prices to all 

“Wireless World *’ readers. 

PICADOR CABINETS. We stock a 


wide range of Smal! Storage Cabinets 
with Plastic Drawers. 

INFRA-RED- Heaters and Fluorescent 
Lighting 


including. our Phillips Com- 
bined Infra-Red and Light Fitting (just 
plug-in to any Lampholder) for 37/6d., 
Post 4/-. 

Send for 50-page Illustrated Catalogue (6d. 
stamps). Suppliers to Leading Firms and 
Government Depts., Schools, etc. 


K.E.P. PRODUCTS LTD., 


ASHMEAD ROAD, LONDON, S.E.8 
Tideway 2449. Prompt Postal Service 
Est. 80 Years. 
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ETALWORK, all types cabinets, chassis, 
racks, etc., to your own specification, 
capacity available for med milling and cap- 
stan work up to lin ba 
PHILPOTT’S METAL WORKS, Ltd., Chapman 
St.. Loughborough. {0208 


dG hater meters, 0-15 amps M/C, 2in round 
\ flange, fitted, externa! shunt. basic 5 M/A, 
6/-, post paid.—J. Cooper, Churchfiela Rd... 
Outwell, Wisbech, Cambs. (2867 
ENSON’S ‘better bargains, send s.a.e. for 
free catalogue of Government and- manu- 
facturers’. electronic surplus, _to—Superadio 
(W.), Ltd., 116, Whitechapel, Liverpool, [3564 
UPLICATING and silk screen printing 
machine, 95/- each. complete with acces- 
sories, post and packing. 6/6 extra: send s.a.¢. 
for full particulars—Wm. G. Bonner, 70, Ken- 


sa! Rd.. London, W.10. [2866 
HAT ofters?—Complete Murphy R:1T, 
system, 8 mobiles (77.075 meg.), base 


(87.075 meg.), 4 desk mics. and control boxes, 


working order.—Howard, 146, Whyke Rd., 
Chichester. [2838 
ATALOGUE No. 15, government. surplus 
electrical and radio equipment, hundreds 


of items at bargain prices for the experimenter 
and research engineer; 2/6 post free, catalogue 


cost refunded on purchase of. 50/-.—Arthur 
Sallis Radio Control, Ltd., 93, North Rd., 
Brighton. fol 95 


4 aes ASSOCIATION OF PROFESSIONAL 
RECORDING STUDIOS, Ltd., to . protect 
and encourage the interests of member studios 
engaged in electrical sound recorcing.—Write 
to the General Secretary, A.P.R.S.,- Flat 4, 
34a, Arterberry Rd., London, S.W.20. [0173 


[AGENCIES ETC. 


ELL connected agent wanted for the sale 
of' new type indoor TV aerial, substantial 
commission oftered.—Trans-world Trading & 
Finance Ltd., 12, Northways Parade, London, 
N.W:3. Pri. 3654. {2883 


: CAPACITY AVAILABLE 


BCTIFIERS, Selenium and Silicon units 
supplied for all applications, keen prices, 
good deliveries. 
J. R, SERVICES & DEVELOPMENTS, 231, 
Essex. Tel. Harlow Sek 


Rivermill, Harlow. 


IRTRONICS, Lta.. for coil winding assembly 
and wiring of electronic equipment tran- 


sistorised sub-units.—4, Ashmead Rd., London, 
S.E.8. Tel. Tideway 9249, [2808 


Record 
Cleaning & 
Maintenance 
Equipment 


‘Send for full details to: 


CECIL E. WATTS LTD. 


Consultant and Sound Engineer 


Darby House, Sunbury-on-Thames, Middx. 
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INTER-COM TELEPHONES 


20-WAY PRESS-BUTTON INTER-COM. TELE- 
PHONES in Bakelite case with junction box. Thor- 
oughly overhauled. Guaranteed. £7/15/-. = 
10-WAY PRESS-BUTTON INTER-COM, TELE- 
PHONES in Bakelite case with junction box, Thor- 
oughly overhauled. Guaranteed. £6/15/-. 

P.M. MOVING COIL SPEAKERS 

5in, 9/6. Bin. 3 ohm 10/6, Elhptical 7x4in, 3 ohm 10/6 
SUPERIOR TYPE DESK PHONES, black Bakelite 
cases. Complete with Hand Set. Dial 0-9 and internal 
bell. £3/'7/6. 

G.P.0, TELEPHONE TYPE CARBON HANDSETS 10/6. 
Sin. ROUND MOVING COIL SPEAKER. 3 obm. 
10/6; 10in. 22/6. 8in. 3 ohm 10/6. 

7 x 4in. 10/6. 


EX EQUIPMENT: COLLARO, 3 speed autc ea 
complete with arm and p.u, Hi-Fidelity Model RC54, 
also Model RC531 A.C, mains, Approx. size 13iv. x 
lltin. Height Zin. £3. 


ELECTRICITY SLOT METERS (1/- in slot) for A.C. 
mnains. Fixed tariff to your requiremente. Suitable 
for hotels, ete. 200/250 v. 10 A. 84/-; 16°A. Q4/=3 
20 A..104/-3 other amperages ‘available. ~ ~Recondi= 
tioned’'as new. 2 years’ guarantee. 

QUARTERLY ELECTRIC CHECK METERS.  Ke- 
conditioned as new. 200/250 v. 10 A. 42/6; 16 A. 
52/6; 20 A. 57/6. Other amperages available. 2 
years’ guarante 

INDICATOR LAMPS, 10 in éach strip, approx. size 
11x3hin. 15/-. 

BRASS JACK STRIPS, 10 Jack sockets in each etrip. 
Size approx. 11 x 3hin. 12/6. 

8-BANK UNISELECTOR SWITCHES. 25 contacts, 
alternate wiping £2/15/-. 8 bank half wipe £2/15j/-. 


, 6 bank, half wipe, 25 contacts, 4'7/6.° 


ALL GAUGES INSTRUMENT WIRE. Tin copper 
enamelled cotton silk resistance wires from 16 S.W.G. 
to 50 S.W.G. List sent on request. Send 8,A.E. 
HIGH-SPEED ELECTRO-MAGNETIC COUNTERS. 
Ex-Govt. 0-9,999, 25/50 v. D.C. Size 4x1xlin, 
Single coil 2,300Q. Single coil 500Q. 15/-. 

HEAVY DUTY HAND GENERATORS, with handles. 


14/6. 
CHROME TELEPHONE DIALS. 0-9. Suitable for 
inter-office and factory installation. 12/6. 


All prices include carriage in United Kingdom 


23 LISLE ST.( €®: 2767 )LONDON, W.C.2 


Closed Thursday 1 p.m. Open ail day Saturday 
10W W—185 FOR FURTHER DETAILS. 


Experimental 
Radio 
Engineering 


E. T. A. RAPSON 
fifth edn. 


This work forms a suitable text- 
book for a three or four years’ 
course at a Technical College, and 
this fifth edition includes a new 
section on experiments on tran- 
sistors. In other respects, the 
book has been thoroughly revised. 
l4s. net. 


from all booksellers 


PITMAN PARKER ST., 
LONDON, W.C.2 


a A | 
10W W—186 FOR FURTHER DETAILS, 


Peer er a 


FROM STOCK AT WEBB’S 


For Communications 
work 


the EDDYSTONE 
“EC10"" RECEIVER 
£48 .0.0 


U.K. delivery free, 
Webb’s guarantee 


‘* Transistor” radio - 
for almost “‘hi-fi” 
sound 


the BEOLIT 609 
be PORTABLE 


& for the amateur 
stotion oa 


seme doy despatch” the EDDYSTONE 
 guarantes ion Wy “EAI2”” RECEIVER 
(See olso Poge MI)  £180.0.0: 

WEBB’S RADIO 14, sonost., London, W.4. 


. Tel: GERrard 2689 
10W W—187 FOR FURTHER a babe oo 


E undertake the manufacture ‘of. transe 
formers singly or in quantities to 
Speteren all” work bh for. 
mon 
LADBROKE. TRANSFORMER Co. -Ltd.; 8208, 
aur oe Rd., London, N.W.10. ‘Tel. Liabroxs 


+ . ah 


SERVICES OFFERED 


| ae it to us. 


FOR all electronic wiring, small or large, metal 
fabrication, engraving, etc., highly competitive 
prices and excellent delivery. 
APPLY: Contracts Manager, C. & B. Elec- 
Ons Ltd., 3, Wellington Road, St. “ Mary 
Cray, Orpington. Kent. Tel. Orpington Bere 
NDUSTRIAL Electronic Control, a small come 
pany specialising in the above has capacity 
for sub-contracts involving design, manufacture 


or maintenance.—Saunders Electronic Mfg. Co., ~ 


a 10, Cash’s Lane, Coventry. Tel. Coventry 


TECHNICAL TRAINING 


EARN Radio and Electronics the New Prac- 
tical Way! Very latest system of experi- 
menting with and building radio apparatus.— 
‘fas. you learn.’’—Free brochure from Dept. 
W.W.10. Radiostructor, Reading. (0241 


ADIO and TV exams and courses by 

Britain’s finest home study school; coacth= 
ing tor Brit.I.R.E., City & Guilds, Amateurs 
Licence, R.T.E.B.,. P.M.G. ert., 55 
brochure from—British National Radio School, 
Russell St., Reading. [ol 


ITY: «& GUILDS (electrical, etc.), on ‘“‘ Ne 

Pass—No-Fee’’ terms, over 95% successes. 
—For details of modern courses in all branches 
‘of electrical engineering, applied electronics, 
automation, etc., send for 148-page Hand- 
book—free and post free.—B.I.E.T. (Dept. 
388A), 29, Wright’s Lane, London, W.8. [0017 

.M.G. Certificates, City’ & Guilds Examina- 
i tions, I.E.R.E., also many non-examing- 
tion courses in radio, TV and_ electronics; 
study at home with world famous I.C.S.— 
Write for free prospectus, stating subject, to 


International Correspondence Schools (Dept. 
443), png nk House, Parkgate Rd., London, 
S.W.1 [0029 


: TUITION 


RIVATE tuition in mathematics for ““O” 
: and ‘‘A’”’ level G.C.E., O.N.C., H.N.C. 
and Inter. B.Sc., Brit.I.R.E., etc.—Box raeT8 


TANGULAR - 


Theeasiest and 

i way 

Sr 
holesinSHEET pay, wos. 619178 
METAL. oe 988008". 


NEW SIZES: 3” round 1/6 7%” round 13/3 
» (Key 10d.) 


List of Sizes and Prices on Application. 


BERRY’S RADIO 


25 High Holborn, London, W.C.I.: 


10W W—188 FOR FURTHER DETAILS. 


~~ os 


4 


juLy, 1964 


THE CONNOISSEUR'S CHOICE 


“none genuine without this seal "’ 


Cast aluminium frames, no resonance, steel magnet assemblies, bolted 
together, no riveted or glued inaccessible parts. Sound basic design with 


© gimmicks! With lifetime guarantee. 


™ ly 0022 28/- | 2x0072 

0023° 33/6 |. Matched 
0024 39/- | Pair 16/- 
0025 12/- | 0C73  16/- 

0026 25/- | OC74  8/- 

0028 - 24/6 | OC75 5/6 
0029. 25/6 | OC76 - 8/6 

0030 40/- | OC77 12/- 

AD140 95/-; 045  6/- | 0C35_12/- | OC78  8/- 
AF102 27/6|0A6 5/6 | 0C36 21/6 | OC79 8 /- 
AF114 1ij-|0a7_-6/- | OC41.~—-8/- | OCR1 «5/6 
AF115 10/6{OAi0 8/- | OC42 _6/- | OC82_10/- 
AF116 5/-| 0470 8/- | 0043 19/6 | OC834/- 
AF117 9/6 | 0473 3/- | OC44 5/- | OC8L 8 /~ 
AF118 20/-| 0479 3/- | 0045 _5/- | 00122 16/- 
AF124 11/-| 0481 2/- | OC46 27/6 | C123 20/- 
AF125 10/6| 0485  3/- | OC47 30/- | OC139 _8/- 
AFI26 10/-| 0486 — 4/- | 0657 16/- | OC140 19/- 
AFI27 9/6| 0490 3/- | 0C58_17/6 | OC141 31/- 
GET113 6/9 | 0491 3/- | OC59 18/6 | OC169 10/- 
GET114 6/6 | 0A95 3/6 | OC60 17/6 | OCI70 8/6 
GET115 9/6 | 0A200 5/- | 0C85 29/6 | OCI71 9/- 
GET116 | 04202 5/6 | OC66 25/- | 0C200 10/6 
17/-| OA210 9/6 | OC70 6/6 | C201 29/- 
GET120 Oclew 35/- | OC71 4/8 | C202 24/6 
- 80/-| 0c19 25/- | OC72 §/6 | OC203 13/- 
00204 19/- 

"| 06205. 30/- 

~ SETS OF TRANSISTORS 00206 30/- 


Set No. |: Comprising OC44, 2 x OC45, CC8I. 
Matched pair OC8I, 20/-. 

Set No. 2: Comprising OC8}, 
Ocsl, 10/-. 


oe 
ALPHA RADIO SUPPLY CO. 


103 LEEDS TERRACE, WINTOUN ST. 
LEEDS 7 
10W W—190 FOR FURTHER DETAILS. 


‘Matched pair, 


_ 


Boe TECHNICAL COLLEGE 


RINCIPAL: A. J. JENKINSON, M.A. 
ELECTRICAL ENGINEERING DEPARTMENT 
HEAD of Department: sé Normington, 
B.Sc.(Eng.), M.1.E.E., M.Brit.I.R.E. 
DIPLOMA in electronic engineering. 

A FOUR year full-time course for the college 
diploma. es G 4 - 
ENTRY requirements: four G.C.E. passes, in- 
cluding English, language, mathematics and 
physics at **O’’ or “' A’’ levels. i 
DIPLOMAS are exempted from: the entire ex- 
amination of the British Institution of Radio 
neers. ? 
PARTS 1 and II of the examination of the 
Institution of Electrical Engineers. 
FURTHER particulars from_ the 
Bolton Technical College. Manchester 
Bolton. 
Ieee POLYTECHNIC, Holloway, N.7. 


North 6767. 
DEPARTMENT of Session 1964-65. 


Principal, 
Road, 
{2817 


Physics, 


=. COURSES in Applied Physics. 


“SANDWICH course for the diploma in the 
Physics and Technology of Electronics. , 
FOUR-YEAR course, Qualifying for -the Dip. 
Tech. and giving exemption from examination 
requirements for Grad. Inst. P. and Grad. 
ELE 


LE.E. 

PART-TIME courses. . 
H.N.C. in Applied Physics. s 

IN addition to the basic physics and mathe- 
matics the course includes electronics, and 
pce tang and vacuum physics. 

RAD. Inst. P. — : 4 ° 
A two-year. course of evening lectures, with 
laboratory work taken either by evening or 
by part-time day work, leading to Part II of 
the Graduateship. Examination. 


ENQUIRIES should be addressed to the aeed 


of the Department of Physics. 

borat Fs City & Guilds and R.T.E.B. exams; 
specialised 1.C.S.. home-study course will 

ensure success.—For details of wide range of 

exam,’ and diploma. courses in radio, T.V. and 


electronics, also new practical courses with 
| kits, write.to I.C.S. (Dept. 522), Parkgate Rd., 
London, 8.W.11. - ; [0036 


ENSHAM MANOR ROAD PASSAGE, 
HORNTON HEATH, SURREY 


WIRELESS WORLD 127 
BAEERS SELHURST Retail | Input | Frequency 
1964 MODELS PRICE — watts | Range c/s 
S 0 UJ Ni D 1gin. Stalwart (Public Address) | 6 ena | 15W | 45-13,00C 

“12in, Stalwart (Foam Suspension) a 6 gns, -10W | 40-14,500 
4 ASI C Itin, Stereo (Foam Suspension) | 7 ena | 10W | 85-16,000 
12in, Standard (Heavy Duty) rene ”y gns | 20w “40-14,500 

1in. De Luxe (High Fidelity) | | ens. | 15W | 25-16,000_ 

DES f OR ! 12in. Bass (Aluminium Former) 12 ens. | 25W | 25-15,000 
{ } m 12in. Ultra De Luxe (High Fidelity) 15 gps. 20W | 20-18,000 
12in Ultra 12 (Aluminium Drive) = .16 ens. | 20W | 20-20.000 

“‘Ibin. Anditoriam Mk. |g ens, | 35W | 20-12,000 


THOrnton Heath 1665 
10W W—189 FOR FURTHER DETAILS. 


15in. Auditoriam Mk. II 18 
(Heat-Proofed Paxolin Former, ideal for ‘Electric Guitars’’) 


USUAL TRADE and FACTORS. TERMS 
We can supply direct by post. 


LAWS O N DIRECT 


LAWSON TUBE WITH NEw SILVER 
ACTIVATED SCREEN ANO 
(OOF “MICRO FINE” ALUMINISED 


SIMILAR TUBE REBUILT 
OR RECUNNED BUT NOT 
RESCREENED 


BRILLIANCE CONTROL —>= 


EXPRESS PASSENGER 

TRAIN SERVICE 

Our service is country wide and 
whether you live in the Outer 
Hebrides or at No. 10 we can 
guarantee the finest and fastest 
CRT service in Great Britain. 


output. 


AND TYPE 


Full fitting instructions with every 
tube. 


LAWSON TUBES 


2, PEACHFIELD CLOSE, 
MALVERN WELLS, WORCS. 


TEL.: 2100 


TELEVISION TUBES 


412 MONTHS FULL REPLACEMENT 
GUARANTEE 


DESIGNED FOR 
PERFORMANCE 


The modern Lawson Television tubes are specially designed to 
give the older types of television set very much improved 
performance. 
brighter with better contrast, exclusive ‘‘ 
trolled thickness aluminising gives 50 per cent. more light 
New small anode aperture electron guns by Mullard, 
Mazda, G.E.C., Brimar, E.E., Cossor, etc., give crisp-needle- 
sharp definition and focus. Silicon vacuum pumping plus depth 
formed cathodes giving very long life. 
cent. BRAND NEW (glass excepted) and 
fit exactly as the original tube, ensuring complete accuracy 
and efficiency. 


FROM STOCKS OF OVER 5,000 TUBES OF EVERY MAKE 
» WE CAN SUPPLY THE EXACT TUBE YOU 
REQUIRE BY RETURN. 


15’- 
19’-21’—£7: 19:0 
CARR. & INS. 7/6 


REPLACEMENT 


Their new silver activated screens are much 
micro fine "’ con- 


Each tube is 100 per 
is designed to 


Terms C.O.D. or C.W.O- 


12’—£4: 10:0 
14’—£5: 10:0 


Us e ° " 
17 £5: 19:0 Gladly refunded if you 
wish to return your old 
tube (excluding 12in.). 


10/- 


10W W—191 FOR FURTHER DETAILS. 


TECHNICAL TRADING CO. 
11/12 NORTH RD., BRIGHTON 


TEL.: 67999 
All items as 


VALVES— advertised in 


the May issue still available. 


Other Retail Shops:- 72 East Street, 
Southampton & 350 Fratton Road, Portsmouth 


10W W—192 FOR FURTHER DETAILS. 


ULL-TIME courses for P.M.G. certificates 

and the radar maintenance certificate, also 
in electrical and electronic engineering.—In- 
formation from College of Technology. te 
oe Incorporated’ Practitioners in Radio & 

Electronics (1.P.R.E.), Ltd., Membership 
Conditions booklet 1/-;.sample copy of I.P.R.E. 
official Journal 2/- post free._-Dept. A, Secre- 
tary, 32, Kidmore Rd., Caversham, Reading, 
Berks. [0088 


ADIO officers, see the world; sea-ygoing and. 


shore appointments; our many recent suc- 
cesses provide additional trainee vacancies dur- 
ing 1964/1965 day and boarding students; grants 
and scholarships available; stamp for pros- 
pectus.—Wireless College, Colwyn Bay. 


IND TV set trouble in minutes trom that 
great book The Principles of T.V. Receiver 
Servicing, 10s. 6d. all book houses and radio 
wholesalers.—If not in stock, from Dept. A. 
Secretary, 32, Kidmore Rd., Caversham, Read- 
ing, Berks. [0089 


TUDY radio, television and electronics with 

the world’s largest home study organisa- 
tion, I.E.R.E., City & Guilds, R.T.E.B., etc.; 
also practical courses with equipment; all books 
supplied.—Write for free prospectus, stating 
subject, to 1.C.S. (Dept. 442), Intertext House, 
Parkgate Rd., London, S.W.11. [0032 


{0031 . 


“WIRELESS WORLD” TEST INSTRUMENTS 


Complete sets of Metalwork, machine engraved 
Fronts Panels, Special Tag Boards and all 
specified Ist grade components. 

For professional appearance and performance. 
Send 6d. in-stamps for lists. 


MALVYN ENGINEERING WORKS 


Engineers to the Radio and Electronic Industries 


7 CURRIE STREET, HERTFORD, HERTS. 
LELEPHONE: HERTFORD 2264 


10W W—193 FOR FURTHER DETAILS. 


DAMAGED METER? 


Have it repaired by Glaser 


Reduce overheads by having your damaged 
Electrical Measuring Instruments repaired 


by L. Glaser & Co. Ltd. 
We specialise in the 
repair of all types and 
INSTRUMENT makes of Voltmeters, 
Ammeters, Microam- 
meters, Multirange Test 
Q p IR Meters, Electrical Ther- 
' mometers, Recording 
Instruments, ete. 
As contractors to various 
Government Departments, we are the leading 
Electrical Instrument Repairers in the Industry. 
For prompt estimate and speedy delivery send 
defective instrument by registered post. or write to 
Dept. W.W.:— 
L. GLASER & CO. LTD. 
96-100, Aldersgate Street, London, E.C.1 
Tel.: Monarch 6822 
10W W—194 FOR FURTHER DETAILS. 
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SOUTHERN RADIO 
SUPPLY LTD. 


Il, LITTLE NEWPORT STREET, 
LONDON, W.C.2. 


GERrard 6653 


GOODS AS PREVIOUSLY 
ADVERTISED STILL AVAILABLE 


Bombsight Computers; Frequency 
Crystals; Test Meters No. |; 
Accessories for Type ‘‘38”’ and 
“18”? Transreceivers, etc., etc. 


10W W—195 FOR FURTHER DETAILS. 


A LOUDSPEAKER} 

: 5 ENCLOSURES 

| Corner 172 ARU Enclosure for 
Goodmans 12” Speakers 

£16-10-0 

A. DAVIES & CO. 
(CABINET MAKERS) 

, 3 Parkhill Place (off Parkhill 


Road), London, N.W.3 
GULliver 5775 


—————E 
10W W—196 FOR FURTHER DETAILS. 
Since 1941 we have 
HAND BUILT HIGH FIDELITY EQUIPMENT 


V.H.F. tuners from £15. Multi waveband tuners 

_ including or less V.H.F. band from 
#22. Tone control units, Mono and 
Stereo amplifiers, etc. Technical 
details willingly. 


E RO 42—- 


2 AMHURST ROAD 


TELSCOMBE CLIFFS 
2 NEWHAVEN 
IPMENFS- SUSSEX 


10W W—197 FOR FURTHER DETAILS. 
CABINETS © CASES 
CHASSIS 


Anything in metal. ‘ONE OFFS” a pleasure. 
Send your drawings for quote 


Stove enamelled in any professional finish 


MOSS, WATSON 


40 MOUNT PLEASANT STREET, OLDHAM, 
LANGS. MAIN 9400 


10W W—198 FOR FURTHER DETAILS. 


NYLON ° P.T.F.E. 


ke BAR, SHEET, TUBE, STRIP, W!RE 


No quantity too small. List on application. 
BRASS . COPPER . BRONZE 
ALUMINIUM . LIGHT ALLOYS 

STAINLESS STEEL 


H. ROLLET & Go. Ltd. 


Howie Street, S.W.II. BATtersea 7872 
ALSO AT LIVERPOOL, BIRMINGHAM, 
MANCHESTER, LEEDS, GLASGOW 


10W W—199 FOR FURTHER DETAILS. 


UUQYIAUUDNNTLONNAUEAAETTYTEN ALLO) 


ETT UCIT UCU LULU ORAL CL : 

SIFAM ELECTRICAL INSTRUMENT CO. LTD. 

WOODLAND ROAD, TORQUAY. Tel: 3822/3 
10W W—200 FOR FURTHER DETAILS. 


SOUND SYSTEMS 


AUDIO EQUIPMENT 
MANUFACTURES 


STANSTED, ESSEX. 


Phone: STANSTED 3132 
10W W—201 FOR FURTHER DETAILS, 


WIRELESS WORLD 


SPECIAL OFFERS 


NO INTEREST ON 12 MONTHLY 
PAYMENTS 


THE NEW ARMSTRONG 227 
Monthly 


Cash Dep. 12 pyts. 18 pyts. 
ARMSTRONG 
227 Mono ...... £383 18 0 68/- 50/10 36/5 
227 Stereo ....... QO 9%l- 73/2) -52/6 
GARRARD eS ‘ : 
Lab.A/EV26A .. £2011 1 41/1 30/10.22/2 
4HF/EV26A .... £1717. 3 35/3. 26/10 19/3 
801 Strobe ...... £22 O11 44/11 33/-- 23/1 
AT6/EV26A .... £12. 5 5 25/5 18/4 13/2: 
LEAK NEW MODEL. segs agri 
Stereo 20/Vari. .. £55 9 O 111/-. 83/2 59/8 
TL12 Plus/Vari... £8413 O 69/- 52/- 37/4 
Troughline .... £29 7 6 59/6 44/- 31/7 
LENCO : 
GL58Gram_ .... £17 1 9 34/- 25/7 18/4 
GL70 Gram. £27 9 4 54/4 41/3 29/7 
GOODMANS 
£5 5.7 10/7 711 5/8 
£6 511 12/11 9/5 _6/9 
£1710 6 35/6 26/3 18/10 
Eleganza If £2710 0 55/- 41/3 29/7 
DULCI ‘ 
S55 Mono £27 3 3 /3 18 29/2 
855s Stereo £30 1711 62/11 46/3 33/2 
MISCELLANEOUS - 
Cadet Stereo .... £2615 0 55/-  40/- 28/8 
Decca FFSS Ster. £18 17 11 7/11 28/4 20/4 
DeccaDeramA. £11 11 24/- 17/3 12/5 
S4 % 96 66 4/8 
£7-0 0 14- 10/6 7/7 


Showroom hours: Monday-Saturday 10 a.m.-5 p.m. 
Directions: No. 6 bus from Liverpool St. Station to Odeon, 
Hackney Rd., walk back two turnings. 


A. L. STAM FORD Ltd eta A SE 


98 Weymouth Terrace, London, E.2. 


10W W—202 FOR FURTHER DETAILS. 


RELAYS—WE HAVE 100,000 PLAIN AND SLUGGED 
WHICH WE CAN OFFER AT EXTREMELY COM- 
PETITIVE PRICES TO INDUSTRIAL USERS. 
Enquiries welcome for RELAYS to meet your require- 
ments. Please state operating voltage and/or current 
Contact and applied voltage. 
OUR FAMOUS TRANSFORMERS, Input 200/250 v. 
Output tapped 3, 4, 5, 6. 8, 9, 10, 12, 15, 18, 20, 24, 
30 v., 2 amp., 25/-. 17, 11 v., 8 a, $1/-, 5 a., 25/-. 
3.5 v. 9,17 v.,1a., 18/6. P.P., Sec. 0-12-15-20-24-30 v. 
4a., 38/6. 
ACOS CRYSTAL MIC. INSERTS. lin. dia., §/-. 
HIGH GRADE MINIATURE MAGNETIC EARPHONE, 
complete with ear clip, lead, plug and socket, 7/6. 
F.W. METAL RECTIFIERS. 12/6 volt, 1 a., 7/63 
3 a., 10/6; 4 a., 17/63 6 a., 25/-. 
TOGGLE SWITCHES. DPDT, 3/6. SP. 1/9. 
MICRO SWITCHES make and break, 5/6. 
MAINS TRANSFORMERS AND RECTIFIER giving 
12 v. 1 a. D.C. output, 20/-. 
Ex W.D. MORSE KEYS 6/- and 8/6. 
1,000 NEW S.T.C. FREQ. CRYSTALS. 
to 19,872 ke/s., 5/6 each. Plus 6d. postage. 
available. 10 M/C + 3 ke/s. with holder, 33/-. 
W/W RHEOSTATS, 12 v., 5 a., 4} dia. in. 10/6, 12 v. 
1 a., 2/6. 
NEW 0-1 M/A METERS. M/C 2in. WESTON F.M.,17/6. 
SET 21 H.S. TWIST DRILLS. 1/16in. to $in. in 64ths. 
Packed in wooden case, 23/6. Set 17, 15/6. 


13,760 ke/s. 
Lists 


5in. VERNIER SLIDE CALIPERS with Depth Gauge 
Q/- each. With thumb adjustment 10/6. 


6in. STEEL RULES 1/9. 12in. 2/9. 
64ths, 32nds, 16ths and sin. x 24in. 3/6. 
PENCIL BIT SOLDERING IRONS. Latest type. 
Listed 22/6. Our price 17/6. Weight 4 ozs, 

SET OF 7 B.A. Sockets 0-6 with Hex. Handle, 6/6. 
NEW MULLARD TRANSISTORS. OC71, 0044, 0C45, 
OC81D, OC81, 5/6 each. 
12 v. MINIATURE RELAYS. ltin. x ltin. x lin. 
Weight 14 oz. 2 c/o., 9/6. 

U.S.A. NATIONAL ‘‘ VELVET”? VERNIER Slow 
Motion Dials. 4in, Dia. The finest 8.M. Dial in the 
world. * 22/6. 

Key Switches, 2 =; with lock, 4/-. 
ERICSSON UNISELECTOR SWITCHES 
Single Coil 75 ohm, 6 bank 25-way and 3 bank 50-way 
50 v. D.C. at 37/6 each. Special prices for Quantities. 
NEW AMERICAN TRANSMITTER CONDENSERS 
SPLIT STATOR 0-19 PFD. also 8-25 PFD., 17/6. 
Lists sent on request. All post paid. Stamps please. 
GERMANIUM POWER RECTIFIERS mounted on Ali- 
Fins D.C. Output 25v. 25a., 45/-. 


WANTED—STROWGER RELAYS OR 
THE COILS FOR REWINDING. 


RADIO & ELECTRICAL MART 


P.O. Box 9 G.P.0. Tunbridge Wells, Kent. 
10W W—203 FOR FURTHER DETAILS. 


Graduated 


-—No Fee’’ 


Jury, 1964 


FUN WITH 
TRANSISTORS 
by Gilbert Davey — 
Edited by Jack Cox 
Explicit instructions, with 
diagrams, on how to make 


transistor appliances. 
Illustrated. 12s. 6d. 


| KAYE WARD 
194-200 Bishopsgate, 


EC2.] 
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OW and Why” of Radio and Electronics 

made easy by a new, no-maths Practical 
way Postal Instruction based on hosts of ex- 
ner iuients and equipment buildings carried out 
at home. New Courses bring enjoyment as well 
as knowledge of this fascinating subject.—Free 
brochure from Dept. W.W.122, Radiostructor, 


Reading. (0246 


.M.1.Mech.E., A.M.Brit.1.R.E., City & 
Guilds, G.C.E., etc., bring. high pay and 
security. ‘‘ No Pass—No Fee ’’ terms; over 90% 


| successes.—For details of exams. and courses 


in all branches of engineering, building, elec-. 
tronics, etc., write for 148-page Handbook— 
free.—B.I1.E.T. (Dept. 387B), 29, Wright’s 
Lane, London, W.8. (0118 


ECOME “‘ Technically Qualified ’’ in your 

spare time, guaranteed diploma and exam. 
home-study courses in radio, TV, servicing 
and maintenance, R.T.E.B., City and Guilds, 
etc.; highly informative 120-page Guide—free! 
—Chambers conere (Dept. 433), 148, Holborn, — 
London, E.C.1 [0013 


Vand Radio—A.M.Brit.I.R.E., City and 
Guilds R.T.E.B. Cert., etc., on “‘No pass 
terms, over 95% successes.—For 
details of exams. and home training courses 
(including practical apparatus) in all branches 
of radio, TV and ‘electronics, write -for 148 
page Handbook—free.—B.1.E.T. (Dept. 397A), 
29, Wright’s Lane, London, W.8. [0016 


BOOKS 


LTRASONIC Delay _Lines.”’ Cs Be 

Brockelsby, B.Sc., A.R.C.S., %9.M.1.E-*- 
J. S. Palfreeman. R. W. Gibson, B.Sc.(Eng.), 
Grad.I.Mech.E. The authors are members of 
a team which has been working on ultrasonic 
delay lines, since the early days, at the Mullard 
Research Laboratories This is the first book 
to be written specifically on the subject, which 
has important applications in radar, radio and 


television, electronic computers, pulse-forming 
networks, correlation techniques’ and multi- 
channel communication systems. The early 


chapters discuss basic principles and the various 
types of delay lines are then covered. The 
chapter on electronics for delay lines deals fully 
with the design of broad-band amplifiers, oscil- 
lators, etc., either with transistors or valves. 
The last two chapters are devoted to delay line 
measurements and the many applications of 
delay lines. Among the five appendices there 
is one containing nearly 60 curves which give 
the characteristics of many delay line materials. 
The final appendix discusses one of the latest 
developments, ceramic transducers. 65/- net, 
66/3 by post. 


co Ree Designer’s Handbook.’’ «Editor, F. 

Langford-Smith, B.Sc., B.E., Senior Mem- 
ber I.R.E, (U.S.A.), A.M:1.E. (Aust.), a com-= 
prehensive reference book, the work of 106 
authors and 23 collaborating engineers, contain- —— 
ing a vast amount of data in a readily accessible » 
form; the book is intended especially for those 
interested in the design and application of radio 
receivers or audio amplifiers. Television, radio 
transmission and industrial electronics have 
been excluded in order to limit the work to a 
reasonable size. 65/- net from all booksellers. 
By post 67/9 from Wliffe Books Ltd., Dorset 
House, Stamford St., London, S.E.1. 


Sid * eset Interference Suppression_as Applied 
to. Radio and Television MReception.’’ 
By G. L. Stephens, A.M.1.E.E. 2nd Ed. An 
up-to-date guide to ‘the various methods of sup- 
pressing electrical interference with radio and 
television reception. Many practical applica- 
tions are given, particular attention being paid 
to the problem of interference at television fre- 
quencies. Other chapters deal with the design 
and choice of suppressor components, methods 
of locating the source of interference, and sup- 
pression of the receiver itself. 10/6 net from 
all booksellers. By post 11/2 from Iliffe Books 
Be ; Dorset .House, Stamford St., London, 
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Brand New Ex-Government Meters at fraction of 
original cost. ALL METERS 2/6¢d. POSTAGE 
except where otherwise stated. 


VOLTMETERS 
350-0-350 Millivolts, 23in. scale by 8.7.C,., moving 
coil, 30/-. 
9-1 volt D.C. 23in. 1,000 ohms per volt, moving 
coil, 37/6. 
0-150 volt, D.C., 3}in., G.E.C., moving coil, 35/-- 
0-300 volts, A.C./D.C., 34in., Sangamo Weston, 
moving iron, 45/-. 
0-300 volts, A.C. 2}in., moving iron, 20/-. 
0-300 volts, A.C. 2}in., rectifier/moving coil, 35/-. 


AMMETERS 
0-5 amps. D.C. Moving Coil, 24in, round. . 
- 0-15 amps. D.C. Moving Coil, 34in. round. . 
_ 0-20: amps. D.C. Moving Coil, 2in. round. . 
0-30 amps. D.C. Moving Coil, 2in. round. . 
0-50 amps. D.C. Moving Coil, 24in. round 
(less shunt) 
0-3 amps. Thermo Couple A.C. 2in. ...... 
0-12 amp. Thermo Couple A.C,, 24in. .... 
0-35 amp. Moving Iron, A.C. 2}in. ...... 
9-15 amp, A.C. moving iron, 6in. or-8in, iron casey 
25/-, post 4/-. 
0-20 A.C. Ammeter (self contained shunt), 6in, 
scale, flange mounting, 200-300 cycles (but gives 
dead accurate readings on 50 cycles) 25/-, post 4/-. 


MILLIAMMETERS 
0-100 Microamps, moving coil, 2}in., round 35/-, 
0-250 Microamp D.C. moving coil meters, 2}in., 
panel mounting, 20/-. 


LARGEST STOCK OF EX-GOVERNMENT 
METERS IN THE MIDLANDS. 


SEND REQUIREMENTS FOR QUOTE OR 
§.A.E. FOR LIST, 


R. SANKEY 


REGAL CINEMA, ATHERSTONE, 
WARWICKSHIRE. 


Telephone: Atherstone 2220/3210. 
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ALBATROSS ENGINEERING COMPANY 


NEW * PRE-PACKED ~% COMPONENT & TOOL ~ 
BARGAINS 


15 Resistors % 18 Springs % 6 Knobs % 12 Clamps % 6 
Tag Strips + 5 Valyeholders x 7 Coil Formers »%& 30it. 
Sleeving % 170 sq. in. Rexine % 20ft. Prestic Compound %& 
36 8/Tap Screws % 100 Sleeves and Grommets y%& 250 sq. in. 
Almn. Screen % 150 sq. in. Insulating Card y%& 24 sq. in. 
Felt Tape % 12 L/S Gauzes x 20 Mounted Tags % 1/6 
each Pack (6d P. & P.) or Lot 17/6 (2/3). . 
15 Ceramic Conds % 30 Cond Clips, etc. x 16 Socket 
Panels % 6 Coils % 3 Pots % 6 R.F. Chokes »%& 3 2a. 2p. 
ew. Sockets % 8 Wafer and Addon Switches % 6 Trimmers 
%& Gram Mounting Kit % }-wave Rectifier x Twin Ion 
Trap y% 10 SES Lamp Holders ~% 3 Extension LS Skt 
Panels %& 4 Printed Circuits 4 12 Anti-vibration Mounts y%& 
2/6 each Pack (1/- P. & P.). Lot 27/6 (3/6). 
6 Mains Droppers % 15 Sub-min and Stamp Trimmers + 
6 Electrolytics % 7 Block Paper % 15 Metalpack ~% 30 
Micas 4% 40 Ceramics x 24 Equipment Feet %& 3 Slider 
Switches 7% 150 Felt Washers % 20 Fuse Holders, etc. 4 12 
Bulbs y% 10 big Carbon Brushes % 40 Socket Panels %& 
5/- each Pack (1/6). ; 
New and Ex-Govt Equipment—Mint Condition. 
No. 19 Twin Control Unit 5/- (2/3). A.C./D.C. TV P.U.s ]1/- 
(1/3). 7 TV Pots on Strip 7/6 (1/-). 4 Valve Modulators 
11/6 (2/3). Dimmer Switches 7/6 (6d.). Pocket Voltmeters, 
0-15/0-250 v. 9/6 (1/6d.). }b lin. nails (1/6d.), Cases 
for V/Meters 1/9 (6d.). Large Porcelain OHV or Aerial 
Insulators, 2/9 pair (1/-). Modulator Unit No. 2 £16. 
Modulator Unit No. 28 £11. Pulse Generator No’ 19 £8. 
Test Set Mic/Receiver No. 4 £27. Radio Chassis (v/holders, 
Trimmers, Tags and Drives, etc.) '7/6 (2/6). Same Larger 
0-40 RPM Rev. Meters 85/- (2/-). 6 v. 6-pin 


lools (pre-packed and Miscellaneous Equipment. Brand 
ew 5. in 1 Screwdriver Set 6/11. 2 Flexi-shaft Screwdrivers 
8/11. 3-way Philips Screwdrivers 5/6. Tin. Pliers 3/6. 
‘Win. Insulated Pliers 7/6. Wire Stripper and Cutter 2/9. 


‘11 Piece Socket Wrench Set 9/9. 7 piece Nut Driver Set 


8/11. Large Rubber Hammer 14/-. 2 Faced Panel Beating 
Hammers 12/11. Ditto, small 8/11. 4in. Wire Wheel 


Brush 6/3. 6X 1lin. Finishing Trowel 10/6. Ditto 19/6. 


Rubber Sanding Disc 5in. 7/6. Grooving Trowel 5/11. 
Pointing 6in. Trowel 2/6. llin. Metal Cutting Saw 9/11. 
3-piece Ignition Plier and Wrench Set 6/9. 3 in 1 Oil 1/3. 
Sin. Hacksaw Blades 4d, ea. 7 and 9 piece Twist Drill Sets 
3/6. 200-300 watt Mills Epidiascope in case 1'75/-. 1 kw. 
Electric Fires 22/11. (Tools) add 2/- p. & p. for single items. 
8 or more Free. 

Parcels. Terrific Selection of New Components: 
Ib. 4/-; 2ib. 7/=; 3b. 10/-; 4 1b. 12/6; 5b. 14/6; 6lb. 16/-; 
8Ib. 18/3; 10lb. 20/- (plus P. & P.). 
Radar Gear; etc. Callers can browse round from 8 a.m.- 
@ p.m. Mon.-Sat, SATURDAY IS DISCOUNT DAY 


ALBATROSS ENGINEERING COMPANY 


DEPT. WW5, 78-80 HIGH ST., GOSBERTON 
SPALDING, LINCS. (Tel: GOS 458) 
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FOR PERFECTION IN 


SOUND REPRODUCTION 


Microphones, amplifiers, loudspeakers, etc., with industrial, 
scientific and domestic applications. 


GRAMPIAN REPRODUCERS LTD 
Hanworth Trading Estate, Feltham, Middx. FELtham 2657 
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240 ELECTRIC POWER amma? 


(Na! frem 12 « CAR BATTERY 
“ss AMERICAN DYNAMOTOR UNIT 


y Seer | lnpul 12y. output 200/250v. at 150 to 220 watts. 
Sea) Perfect for TELEVISION, POWER TOOLS anf all 

universal AC/DC ELECTRICAL EQUIPMENT, gives 
wonderful results, Price ONLY FS + 12/- carriage. 
Send stamped envelope for full illustrated details 
| + SCIENTIFIC PRODUCTS, CLEVELEYS, tancs. 
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“FNTRODUCTION to Valves.’”’ By R. W. 
Hallows, M.A.Cantab., M.I.E.E., and H. K. 
Milward, B.Sc.Lond., A.M.I.E.E. Describes 
the principles, construction, characteristics and 
uses. of most types of radio valves. The 
approach is simple and, as far as possible. non- 
mathematical, but the book provides the 
student with a thorough understanding of 
valves and how they work. 8/6 net from all 
booksellers. By post 9/4 from Iliffe Books Ltd., 
Dorset House, Stamford ‘St., London, S.E.1. 


‘““GECOND Thoughts on Radio Theory.’’ By 
Cathode Ray of ‘‘ Wireless World.’’ Forty- 
four articles reprinted from popular ‘‘ Wireless 
World ’’ series, in which the author examines 
various aspects of elementary radio science, 
explains them clearly, and shows that there 
, may be more behind them than is apparent 
from the usual text-book. This volume deals 
with basic ideas; circuit elements and tech- 
niques; circuit calculations; and some matters 
in lighter mood. An entertaining and helpful 
text-book for the student, refresher course for 
the engineer and reference book for all com- 
bined. 35/- net from all booksellers. By post 
36/4 .from.. Iliffe Books Ltd., Dorset House, 
Stamford St., London, S.E.1, ‘ 


se ELEVISION Engineering Principles and 

Practice, Vol, Ilf{, Waveform Generation.’’ 
by S.. W. Ames, B.Sc.(Hons.), A.M.I.E.E., and 
D. C. Birkinshaw, M.B.E., M.A., M.I.E.E. The 
third volume of a comprehensive work on the 
fundamentals of television theory and _ prac- 
tice, written primarily for the instruction of 
BBC engineering staff. This volume gives the 
application in television and sinusoidal, rectan- 
gular, sawtooth and parabolic waves and shows 
the mathematical relationship between them. 
The main body of the text is devoted to the 
fundamental 
monly used to generate such signals, the treat- 
ment being largely descriptive in nature and 


therefore less mathematical than that of the 
previous volume. The work is intended to 
provide a -comprehensive survey of modern 
television principles and practice. 30/- net 
from all booksellers. By post 31/-. from 
Iliffe Books Ltd., Dorset House, Stamford St., 
London, S.E.1. ‘ 


<i BACS of Nomograms.’’ By A. _ Giet. 
Translated from the French by H. D. 
Phippen and J. W. Head. Most engineers have 
made use of nomograms at some time in their 
careers, and are fully alive to the fact that 
they are a very convenient tool when the same 
formula has to be solved repeatedly for several 
sets of variables. It is fair to say, however, 
that only a small proportion of even those who 
habitually employ nomograms know how to 
construct them for their own use. Most of the 
comparatively small literature on the subject 
is written for mathematicians and is extremely 
difficult for the practical engineer to compre- 
hend. This book is essentially practical, and 
not only demonstrates the many and varied 
applications of the abac of monogram, but 
shows how even those without highly special- 
ized mathematical knowledge may construct 
their own charts. 35/- net from all book- 
sellers. By post 36/- from Iliffe Books Ltd.. 
Dorset House, Stamford St., London, S.E.1. 


\\ TANNOY 


For sound sense 


WEST NORWOOD LONDON SE27 
GIPSY HILL 1131 
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principles of the circuits com-~- 


ODDIE FASTENERS 
K 


THE FASTENER WITH ENDLESS 
APPLICATIONS - SIMPLE - POSITIVE 
SELF - LOCKING. MADE IN- A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO _ SUIT 


CUSTOMERS’ REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY 


Illustrated brochure and other information 
will be gladly sent on request. 


ROSS, COURTNEY & COMPANY, LTD 
(ODDIE FASTENERS DIVISION) 


Terminal House, Elthorne Road, 
London, N.19. TEL.: ARChway 055! 
CABLES: ‘“‘HOMONYMS, HOLWAY,’’ LONDON 
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yee Servicing Manual.’” W, T. 
Cocking, M.I.E.E. This is the tenth edi- 
tion of a book which since 1936 has been known 
to radio servicemen everywhere as a reliable, 
thorough and comprehensive guide to solving 
most of the problems that arise in the repair, 
maintenance and adjustment of the modern 
radio receiver. In the present edition a major 
addition is a chapter devoted to transistors and 
transistor sets. The author of ‘‘ Wireless Ser- 
vicing Manual ’”’ is well known to a wide circle 
of readers as former editor of ‘‘ Electronic 
Technology ’’ and now of “ Industrial Elec- 
tronics.’’ His crisp lucid style makes this hand- 
book of utmost value to the service man and 
amateur alike. 25/- net, 26/- by post from 
Iliffe Books Ltd., Dorset House, Stamford St., 
London, S.E.1. 


DALY 


Electrolytic 
Capacitors 


* Electronic Flash 


* Energy Storage 
* Motor Starters 


DALY (Condensers) LTD 
Ealing Green- Ealing: London: W5 
EAL 3127-Cables: Dalycon-London 


DALY 
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AVO REPAIR SERVICE 


Appointed by AVO Limited as main 
distributors and only authorised 
service agent in Northern England 


GUARANTEED REPAIR AND 
CALIBRATION SERVICE WITH 
QUICK TURN ROUND 


NEW INSTRUMENTS IN STOCK 


FARNELL INSTRUMENTS LTD. 


AVO DEPARTMENT, SANDBECK WAY, WETHERBY, YORKS 
Tel: WETHERBY 2691/2/3 


DELAY CABLE, CALIBRATION AND 
TERMINATION SERVICE 


Using Hackethal FLEXIBLE Delax Cable 


AEON 


AEON Laboratories, Beech Hill, Ridgemead Roa 
Englefield Green, Egham, Surrey. Egham 3961/4 
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SOLDERING 
EQUIPMENT 


TOTAL EFFICIENCY 


FOR THE 
SOLDER JOINTING INDUSTRY 


COMPREHENSIVE 
BIT SIZES 


COMPREHENSIVE 
VOLT RANGES 


Literature from 


HEAD OFFICE SALES & SERVICE 


Telephones: MACaulay 4272 & 3101 Telegrams: SOLJOINT, LONDON, S.W.4 


AUSTRALIAN ASSOCIATES: ADCOLA PRODUCTS PTY. LTD., 673 WHITEHORSE ROAD, MONT ALBERT, MELBOURNE 
AGENTS IN ALL LEADING COUNTRIES 
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Ersin Multicore Solder is made in 
Europe's largest cored solder factory, 
and contains only the purest tin and 
lead plus five cores of extra-active 
non-corrosive Ersin flux. { is un- 


doubtedly the world’s finest and most _ 


reliable cored solder. THERE IS AN 
ERSIN MULTICORE SOLDER FOR 
YOUR PURPOSE .. . whether it be 
the rapid soldering of miniature 
components by a production solder- 


ing process, or the individual produc- _ 


tion of large units of equipment such 
as fully transistorised submersible 
repeaters. Alloy, diameter of the 
solder, type and percentage of flux in 


- the solder are all points to be con- 


sidered. 


For production soldering processes 
Ersin Multicore Solder with 362P Ersin 
flux in 60/40 and Savbit No. 1 alloys, 
and containing an exclusive agent 
Pentacol, promote the extra rapid 
spread of the lower percentage of flux 
in the cores—less fumes are liberated 
—less flux residue is left. 


Multicore Savbit Alloy, to which a 
precise amount of copper is added 
prolongs bit life up to ten times, 
ensures more consistent soldered 
joints, and eliminates maintenance of 
soldering iron bits. 
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is why the finest, most Gopeneebe cored solder i j 
economical and best. Ersin Multicore | is the most wid 


_ heading for the completely revised 6th Edition of the 24-page 
“MODERN SOLDERS” containing data on melting points, gauges 
eic. Also, reprint of “Industrial Electronics" article “Erosion a 2 ds 
fron bits”, by P. Sharples. 


MULTICORE SOLDERS LIMITED, MULTICORE Ww 
HEMEL HEMPSTEAD, HERTS, 


10W W—003 FOR FURTHER DETAILS. 


